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Description 

Field of the Invention 

[0001] This Invention relates generally to message 
delivery systems, such as for electronic mail systems, 
and more specifically to a method and apparatus for re- 
liably delivering messages to one or more remote units 
from a central communication system utilizing a paging 
transmitter system. 

Background of the Invention 

[0002] Communication systems, such as paging sys- 
tems, typically communicate messages from an origi- 
nating device to one or more destination devices. These 
messages can include numeric and alphanumeric infor- 
mation for a user of the destination device. The destina- 
tion device, e.g., a selective call receiver or pager, typ- 
ically presents the infomiation received to the user by 
displaying the infomnation on a display 
[0003] Contemporary paging systems offer a limited 
message length for communicating infomnation. For ex- 
ample, an alphanumeric message may be typically 80 
characters or less. These typical message lengths have 
provided reasonably reliable delivery of messages to 
the users of the communication system. 
[0004] On the other hand, a distinct trend in the mar- 
ket is for customers desiring much longer messages, 
such as from ten to one hundred times longer messages 
or more. Transmission of these messages over a paging 
channel can encounter a number of obstacles to reliable 
delivery of the longer messages, such as different types 
of interference, fading, noise, and otherphenomena de- 
tracting from error-free and reliable communication of 
the messages to the destination devices. 
[0005] This difficulty in reliable transmission of the 
longer messages is especially frustrating to customers 
that are used to communicating long messages over a 
more reliable communication medium, such as direct 
wire line or dial-up telephone communication. This is 
particularly the case for electronic mail system users 
whrch typically desire to send relatively long messages 
with a high degree of certainty that the messages are 
received errorfree. Typically, an originating device, such 
as a personal computer or workstation, can send long 
messages to one or more destination devices, such as 
other personal computers or wort<stations, over a direct 
wire line interface, or over a local area network (LAN), 
or over a dial-up telephone line connection using the 
public switched telephone network (PSTN). 
[0006] WO91/01604 discloses a paging message in- 
terface and missed message retrieval system and meth- 
od which enables the user of a display pager to deter- 
mine whether any message out of a series of transmitted 
messages has been missed. The messages are num- 
bered sequentially and are stored for retrieval at an orig- 
inating clearing house in association with the user 



number and the message number. The message num- 
bers are encoded in the message itself and are dis- 
played to the user with the message. If a numbered mes- 
sage Is missing from the sequence, the user can retrieve 
^ the message from the clearing house. 

[0007] A need exists to enhance the reliability of trans- 
mitting messages, Including long messages, in commu- 
nication systems that utilize paging systems for deliver- 
ing the messages. 

Summary of the Invention 

[0008] According to a first aspect of the invention, 
there is provided a method for reliably delivering mes- 

15 sages in a communication system from a temrilnal to a 
selective call receiver as claimed in claim 1 . 
[0009] According to a second aspect of the invention, 
there is provided a communication system for reliably 
delivering messages fxom a central temrilnal to at least 

20 one communrcation receiver as claimed in claim 4. 
[0010] According to a third aspect of the Invention, 
there is provided a portable selective call receiver oper- 
able in cooperation with a communication system for re- 
liably delivering messages from the communication sys- 

25 tem to the portable selective call receiver as claimed in 
claim 7. 



Brief Description of the Drawings 

30 [0011] FIG. 1 is a block diagram of a communication 
system in accordance with the prefened embodiment of 
the present invention. 

[0012] FIG. 2 is a message block diagram illustrating 
a transmitted message according to the preferred em- 
35 bodiment of the present invention. 

[0013] FIG. 3 is a message sequence diagram illus- 
trating a first example of received messages being 
stored in the memory of a remote unit of the communi- 
cation system according to the prefered embodiment 
^0 of the present invention. 

[0014] FIG. 4 is a message sequence diagram illus- 
trating a second example of received messages being 
stored in the memory of a remote unit of the communi- 
cation system according to the pretended embodiment 
-^5 of the present invention . 

[0015] FIG. 5 is a block diagram illustrating messages 
stored in the memory of a central tenninal of the com- 
munication system and messages stored in the memory 
of a remote unit before a reconciliation of messages be- 
so tween the central terminal and the remote unit, in ac- 
cordance with the prefen-ed embodiment of the present 
invention. 

[0016] FIG. 6 is a flow diagram illustrating an opera- 
tional sequence for a remote unit, according to the pre- 
ss ferred embodiment of the present Invention. 

[0017] FIGs. 7 and 8 are message sequence dia- 
grams illustrating a timing aspect of the second example 
of FIG. 4, in accordance with the prefen-ed embodiment 
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of the present invention. 

[0018] FIGs. 9 and 10 are flow diagrams illustrating 
operational sequences for the central temninal of FIG. 
1 , according to the preferred embodiment of the present 
invention. 

[0019] FIGs. 11 and 12 are flow diagrams illustrating 
operational sequences for the remote unit of FIG. 1 . ac- 
cording to the prefen'ed embodiment of the present in- 
vention. 

[0020] FIG. 1 3 is a message block diagram illustrating 
a transmitted message according to an alternative em- 
bodiment of the present invention. 
[0021] FIG. 14 is a flow diagram illustrating an oper- 
ational sequence for the central temiinal of FIG. 1 , ac- 
cording to the altemative embodiment of the present in- 
vention. 

[0022] FIG. 15 is a flow diagram illustrating an oper- 
ational sequence for the remote unit of FIG. 1 , according 
to the alternative embodiment of the present Invention. 

Description of a Preferred Embodiment 

[0023] FIG. 1 shows a communication system 1 00 uti- 
lizing a paging transmitter system 120, 122, 124, 126, 
for delivering messages to at least one portable remote 
unit, e.g., a portable selective call receiver 130, in ac- 
cordance with the preferred embodiment of the present 
invention. A central terminal 102 comprises input sec- 
tions 110, 112 for receiving inputs from a number of dif- 
ferent devices 104, 106, 108, including receiving page 
requests for initiating pages that are transmitted by the 
paging transmitter system 120, 122, 124, 126, to the at 
least one portable remote unit 130. The central terminal 
102 has input sections 110 that interface with the tele- 
phone company equipment, such as the public switched 
telephone network (PSTN) 107. Personal computers or 
other computing devices 104 can access the input sec- 
tions 110 through the PSTN using a dial-up telephone 
line and modem communication. Other calling devices, 
such as telephone input devices 106 can access the in- 
put sections 110 of the central temninal 102 through the 
PSTN. Typically, these input devices 104, 106, can re- 
motely initiate page requests through the central temni- 
nal 1 02 by calling up the input sections 1 1 0 of the central 
terminal 102 over dial-up telephone lines of the PSTN 
107. 

[0024] Altematively, other input sections 112 of the 
central temninal 102 can receive inputs, such as page 
requests, from local computing devices 108, such as a 
local personal computer or console or other terminal de- 
vice. Typically, the one or more local input devices 108 
interface with the input sections 112 of the central ter- 
minal 1 02 via direct wire line connections using standard 
RS-232 or RS-422 interface. 

[0025] The input sections 110, 112, communicate 
page requests to a controller 114 through a communi- 
cation bus 116. The controller 114 may comprise con- 
troller circuitry and associated memory such that an in- 



coming page request may be accepted and stored into 
available memory for subsequent transmission to one 
or more selective call receivers 1 30. Additionally, a non- 
volatile memory device 118, such as battery backed up 

5 RAM, one or more disc drive units, or other non-volatile 
storage medium, is utilized by the controller 1 1 4 for long- 
er tenn storage of messages destined for the one or 
more selective call receivers 103. The controller 11 4 typ- 
ically couples the message inf omnation and other asso- 

^0 ciated infomnation to the memory device 11 8 via the bus 
116. The message infomnation, which can include nu- 
meric, alphanumeric, or binary information, and other 
associated infomnation stored in the memory 1 1 8 can be 
used by the controller 114 for reliable delivery of the 

^5 message to the destination or remote unit 130, as will 
be more fully discussed below. 
[0026] The controller 114 couples messages to the 
paging encoder 120 over the bus 116 for encoding the 
messages for transmission over a paging channel. The 

20 paging encoder 1 20 then couples the encoded messag- 
es over a communication path 122 to one or more pag- 
ing transmitter systems 124, 126, for transmission over 
a paging communication channel. The communteation 
path 122, in this example, will be labeled path B which 

25 routes the messages from the central temninal 1 02 to a 
paging transmitter system 124, 126, and over a paging 
communication channel for reception by the one or more 
selective call receivers 1 30. The general operation of a 
communication system including a paging system of the 

30 type shown in FIG. 1 is more fully described in U. S. 
Patent No, 5,138,311, issued August 11, 1992, entitled, 
"Communication system Having Adaptable Message In- 
fomnation Formats", which is assigned to the same as- 
signee as the present invention. 

35 [0027] The selective call receiver 1 30 preferably in- 
corporates a paging receiver 134 that operates to re- 
ceive messages transmitted over the paging communi- 
cation channel through the antenna 132. The operation 
of a paging receiver 134 of the general type shown in 

40 FIG. 1 is well known and is more fully described in U. S. 
Patent No. 4,518,961 issued May 21, 1986, entitled, 
"Universal Paging Device With Power Conservation", 
which is assigned to the same assignee as the present 
invention. 

45 [0028] The paging receiver 134 couples a received 
message to the controller 1 36 through the bus 1 38. The 
controller 136 operates to decode the received mes- 
sage, for matching address infomnation in the received 
message to a predetemnined address in the selective 

50 call receiver 1 30. In this way, the controller 1 36 can de- 
temnine whether the received message is intended for 
the particular selective call receiver 130. Further, a 
memory 140 is coupled to the paging receiver 134 and 
the controller 136 through the bus 138 for storing the 

55 received message in the memory 140. A user can ac- 
cess user input means 1 41 , such as buttons or switches, 
at the remote unit 1 30 to cause the message data of a 
received message to be displayed on a display, e.g., a 
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liquid crystal display (not shown). The user can then 
read the message that is visible on the display. User in- 
put at the remote unit 130 can also cause the remote 
unit 130 to perform other functions, such as may be well 
known to users of selective call receivers and portable 
personal computing devices. 

[0029] A real time clock 142 is also coupled through 
the bus 138 to the controller 136 for providing time In- 
fomnation thereto. The remote unit 130 is then capable 
of providing time infomiation to the user as part of dis- 
playing Infomriation on the display (not shown). Addition- 
ally, the controller 136 can utilize the time information 
provided by the real time clock 142 to keep track of the 
time when messages were received at the remote unit 
130, and other useful operations that will be more fully 
discussed below. 

[0030] Furthennore, the selective call receiver 1 30 in- 
cludes a modem transmitting unit and a modem receiv- 
ing unit 144 and the associated telephone interfacing 
circuitry or other suitable communications apparatus (e. 
g., packet radio modem) which allows the user of the 
selective call receiver 130 to connect the selective call 
receiver to a telephone interface 150, such as may be 
provided by an RJ11 plug 1 48 and associated wiring 1 46 
at the selective call receiver 1 30 and the complimentary 
wall jack 150 and associated wiring 152 thereof. This 
telephone interface 144, 146, 148, 150, 152, allows the 
controller 136 of the selective call receiver 130 to re- 
motely access the central terminal 102 through a dial- 
up telephone line and the PSTN 1 07. At the central ter- 
minal 102, a modem transmitting unit and a modem re- 
ceiving unit 111 is capable of communicating with the 
modem 144 at the selective call receiver 130. In this 
way, the selective call receiver 130 can communicate 
with the central temninal 1 02 and receive message in- 
fomiation therefrom through a separate communication 
path which in this example is labeled path A 1 52. There- 
fore, the selective call receiver 130 can receive mes- 
sage information from the central tenninal 1 02 via path 
A 152 and via path B 122. The path A 152 communica- 
tion medium and the path B 1 22 communication medium 
can comprise any communication paths, such as direct 
wired line path, telephone line path, or wireless commu- 
nication path Including at least one radio communication 
channel, where preferably path A 1 52 is different than 
path B 122. 

[0031] In the preferred embodiment, path A 152 is a 
dial-up telephone line using modem communication be- 
tween the central terminal 102 and the remote unit 130. 
Also, preferably path B includes a paging communica- 
tion channel for transmitting messages to the selective 
call receiver 130. Alternatively, path A may be a one- 
way or two-way radio frequency communication chan- 
nel between the remote unit 1 30 and the central temiinal 
102, and path B can be a paging communication chan- 
nel. Additionally, in another alternative, path A and path 
B can be one-way or two-way radio frequency commu- 
nication channels. An advantage of delivering messag- 



es to the remote unit 130 through the paging communi- 
cation channel over the two-way radio frequency com- 
munication channel is that typically more messages can 
be delivered through the medium in the paging commu- 
5 nbation channel. This in turn enhances the commercial 
viability of the communication system. However, using 
two-way radio frequency communication channels for 
both path A and path B may be perfectly acceptable in 
some systems. 

10 [0032] By using a dial up telephone line Interface for 
path A 152, and utilizing modem communication be- 
tween the remote unit 130 and the central terminal 102 
in the preferred embodiment, the reliability of transfer- 
ring messages between the central terminal 1 02 and the 

15 remote unit 130 is relatively high and approaches the 
reliability that users of conventional computing systems 
are use to. Hence, It Is advantageous to transfer mes- 
sages over the dial-up telephone line interface 152 be- 
cause it Is a more reliable communication medium that 

20 transmission over the paging communication channel 
122, e.g., over a radio paging channel. On the other 
hand, the dial-up telephone line interface 152 has the 
following draw backs. First, dial-up telephone line inter- 
facing typically interfaces between one originating and 

25 one receiving devrce which significantly reduces the 
number of remote units that can subscribe to any type 
of communication system. Second, the telephone line 
interface 152 nonnally requires that the remote unit 130 
connect to a telephone line interface which may not al- 

30 ways be available. Third, the remote unit is not as port- 
able due to the requirement that it be interconnected 
with the telephone interface. In the case of a paging 
communication channel transmission, the remote unit 
130 is portable and can receive messages transmitted 

35 over the paging communication channel while the re- 
mote unit 130 Is being carried on ones person. Hence, 
although the telephone line interface communication 
tends to be more reliable than the paging channel com- 
munication, it can signifk;antly limit the number of sub- 

40 scribing remote units 1 30 in the communication system 
and It tends to Inconvenience users by requiring them 
to connect their remote units 130 to a telephone line In- 
terface 1 52 for communfcation with the central tenninal 
102. Therefore, the preferred embodiment of the 

45 present invention utilizes both path A and path B com- 
munication of messages in a manner that significantly 
increases the reliability of transmission of messages be- 
tween the central terminal 102 and the remote units 130 
while allowing large numbers of portable remote units 

50 1 30 to be serviced in the communk:ation system as will 
be more fully discussed below. 
[0033] The communication system 100 of the pre- 
ferred embodiment of the present invention allows high 
throughput of messages between the central temninal 

55 102 and the portable remote units 130 by transmitting 
messages over the path B 122, e.g.. a radio frequency 
paging channel, for nomnal communication of new mes- 
sages between the central temninal 1 02 and the remote 
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units 130. Additionally, for a higher grade of service, the 
central terminaJ 102 can transmit nnessages multiple 
times over path B 122 to better guarantee that the re- 
mote unit 130 will receive at least one of the transmis- 
sions of the same message. For example, the central 
tenninat 102 can transmit a message three separate 
times over the paging channel 122 where each subse- 
quent transmission of the same message is delayed by 
a predetermined time Interval from the previous trans- 
mission, e.g., three minutes. In this way, the remote unit 
130 has a higher probability of receiving the message 
transmitted over the paging channel 122. 
[0034] Nonetheless, there may be times when the 
message is not received by the remote unit 130. In such 
event the communication system 1 00 provides a means 
at the remote unit 130 for determining that a message 
was missed and further for reconciling with the central 
terminal 1 02 to receive at least the message infomnation 
of a missed message over a more reliable communica- 
tion medium, such as provided through path A 152. 
However, the required throughput of path A 1 52 can be 
much lower than the throughput of messages through 
path B 122 because the number of missed messages 
will be much lower than the number of new transmitted 
messages for the communication system 100. Hence, 
the bulk of communication transmission including the 
transmission of new messages can be handled through 
path B 122, e.g., the radio frequency paging channel. 
And the reconciliation of missed messages between the 
remote units 130 and the central temninal 102 can be 
handled over the more reliable communication medium 
provided through path A 152, even though path A 152 
can handle a lower throughput of message transmis- 
sion. Further, the portable remote units 1 30 can be car- 
ried on ones person while receiving new message trans- 
missions over the paging channel 1 22. The users of the 
remote units 130 will be minimally inconvenienced by 
requiring that the remote unit 130 be connected with the 
telephone line interface 1 52 to perfonn reconciliation of 
missed messages because messages typically will be 
missed on relatively infrequent occurrence. Optionally, 
as mentioned earlier, path A 152 can be configured as 
a one-way or two-way radio frequency communication 
channel between the central tenminal 1 02 and the re- 
mote units 130. In this case, the message reconciliation 
can be perfonned while the users cany the remote se- 
lective call receivers 1 30 on their person. Hence, the us- 
ers are minimally inconvenienced. 
[0035] FIG. 2 Is a message block diagram Illustrating 
a transmitted message according to the preferred em- 
bodiment of the present invention. The transmitted mes- 
sage 200 typically includes identification and control in- 
fomnation 202, as well as message data infomnation 
204. The message data 204 nomnally is the information 
that Is communicated between an originating party and 
the destination remote unit 130. That is, the message 
data 204 is the message Infomnation communteated to 
the user of the selective call receiver 1 30. The message 



data 204 can include numeric information, alphanumer- 
ic infomnation, and binary data. The identification and 
control Infomnation 202 included with the message 200 
normally is required for delivering the message In the 
5 communication system 100. Such Information 202 in- 
cludes address information 206 which identifies one or 
more remote units 130 as the destination of that mes- 
sage data 204. Hence, when a remote unit 1 30 receives ^ 
a message 200 that was transmitted from the central 
10 terminal 1 02 the remote unit 1 30 can detemnine whether 
' that particular message 200 was intended for reception 
by the particular remote unit 1 30. Nomnally, the address 
infomnation 206 included with the message 200 is de- 
coded by the remote unit 130 and compared to a pre- 
'5 detemnined address in the remote unit 130. If the ad- 
dress information 206 in the message 200 matches the 
predetermined address In the remote unit 130 then the 
message 200 was intended for that particular remote 
unit 130. The remote unit 130 can then store the re- 
ceived message data 204 in a memory 1 40 in the remote 
unit 130, or optionally In a computer memory of a com- 
puting device associated with the remote unit 130 for 
later processing. A user of the remote unit 1 30 can sub- 
sequently review the message data 204 to communi- 
cate the message to the user. Typically, the user reviews 
the message on a display on the remote unit 130. That 
is, for example, the user can read the message on a 
display screen such as commonly available on portable 
personal computers and portable selective call display 
receivers. 

[0036] Additionally, in the preferred embodiment of 
the present invention, the message 200 includes other 
identification information for enhancing the reliability of 
delivering the message from the central temninal 1 02 to 
the portable selective call receiver 130. For example, 
each message 200 can include a message sequence 
number 208 which identifies the relative sequence of the 
message 200 in a transmission sequence for messages 
transmitted from the central temninal 102 to the remote 
unit 130 for a particular address information 206. That 
is, each message that includes the same address infor- 
mation 206, I.e., that is destined for reception by the 
same one or more remote units 1 30, can be tagged with 
a message sequence number 208 that Identifies to the 
one or more remote units 130 when a transmitted mes- 
sage 200 is received out of sequence or when a trans- 
mitted message was not received by the remote unit 
130. 

[0037] When a transmitted message 200 is received 
by the remote unit 130, and the address infomnation 206 
in the message 200 matches a predetemnined address 
for the remote unit 130, then if the message sequence 
number 208 identifies the message 200 as being out of 
sequence with a transmission sequence established by 
previously received messages, then the remote unit 1 30 
may determine that one or more messages were trans- 
mitted by the central temninal 1 02 and not received by 
the remote unit 130. Those transmitted messages that 
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intervened between the last received message in the 
transmission sequence and the received message be- 
ing out of sequence may have been missed by the re- 
mote unit 130. However, the intervening messages may 
not always have been missed. 
[0038] For example, the communication system 1 00, 
as discussed earlier, can transmit messages multiple 
times over the paging communication channel 122 to 
provide a higher grade of service for the destination re- 
mote units 130. In this case, a message 200 can be re- 
ceived by the remote unit 130 and the message se- 
quence number 208 may indicate that the received mes- 
sage 200 is out of sequence with a transmission se- 
quence established by previously received messages 
at the remote unit 130. However, this may only indicate 
that one transmission of a message was missed by the 
remote unit 130 and that subsequent re-transmissions 
of that message may be received by the remote unit 1 30 
thereby reestablishing the transmission sequence of re- 
ceived messages at the remote unit 130. 
[0039] Preferably, a message repetition count 210 is 
included with each transmitted message 200 to identify 
to a receiving remote unit 1 30 the relative position of the 
received message 200 in a repetition sequence. For ex- 
ample, if, under a grade of service, messages are re- 
peatedly transmitted three times for delivery to a receiv- 
ing remote unit 130, where the repeatedly transmitted 
messages have the same destination address 206, then 
a received message 200 including a message repetition 
count 210 of two may identify to the receiving remote 
unit 1 30 that the received message 200 was the second 
transmission of that message from the central temninal 
102. 

[0040] Other Information can be transmitted with a 
transmitted message 200, such as error detecting and/ 
or correcting code. For example, a cyclic redundancy 
code (CRC) 212 can be Included with each transmitted 
message 200 to help identify at the receiving remote un it 
1 30 when received message data 204 has been en-o- 
neously received. That is, the message data 204 has 
been received with errors included therein. In this case, 
although the message 200 has been received by the re- 
mote unit 130, the message data 204 may not be com- 
pletely and con-ectly communicated to the user of the 
remote unit 130. Hence, the remote unit 130 has failed 
to receive the message 200, as required to communi- 
cate the message information to the user of the remote 
unit 130. Hence, two possible conditions can identify 
when the remote unit 130 has failed to receive a trans- 
mitted message. The first is when the remote unit re- 
ceives a transmitted message out of sequence with a 
previously established transmission sequence. The 
second is when the remote unit 1 30 receives a transmit- 
ted message having errors in the message data 204. 
The CRC 212 can be used by the receiving remote unit 
130 to determine when the received message includes 
errors in the received message data 204. Therefore, a 
receiving remote unit 130 has at least these two ways 



of affirmatively detenmining that a transmitted message 
was not received by the remote unit 130. 
[0041] FIG. 3 is a message sequence diagram illus- 
trating messages being received by a remote unit 130 
5 and being stored in memory 1 40 for identifying a trans- 
mission sequence as established by the previously re- 
ceived messages. For example, a transmitted message 
200 included a message sequence number 208 identi- 
fying the received message 200 at the remote unit 130 
10 as being the first received message in a transmission 
sequence. This is shown in FIG. 3 by the message block 
302 including the number 1 to identify the message as 
the first in a transmission sequence. That message 302 
was received by the remote unit 1 30 and stored in the 
15 memory 1 40. Subsequently, a second message 304 in 
the transmission sequence was received by the remote 
unit 130 and stored in memory 140. The remote unit 130 
may store additional infomnation with each message in 
memory 140 to identify the transmission sequence as 
shown. For example, the messages 302, 304, may be 
stored in a linked list data structure in memory 140. In 
this way, the controller 136 can keep track of a trans- 
mission sequence as identified by the previously re- 
ceived messages 302, 304. When a new message is 
received, such as shown by message number three 306 
the controller 136 can couple the message 306 to the 
memory 1 40 and organize the message 306 into the link 
list of previously received messages 302, 304, for a par- 
ticular address. The sequence is shown by the messag- 
es 308, 310, 312, organized into the link list. 
[0042] FIG. 4 illustrates a second example of received 
messages being stored in the memory 140. A linked list 
of messages 402, 404, 406, 408 can indicate to the re- 
mote unit 130 that received messages four 406 and five 
408 were received out of sequence with a previously es- 
tablished transmission sequence. In other words, mes- 
sage three was missed by the remote unit 130. If the 
communication system 100 repeatedly transmits each 
transmitted message over the paging communication 
channel, then a subsequent transmission of message 
three 41 0 may be received by the remote unit 130. Con- 
sequently, the linked list of messages in memory 140 
can be adjusted to reestablish a transmission sequence 
as indicated by previously received messages 412,414, 
416, 418, 420. In this example, messages four 406 and 
five 408 were received by the remote unit 130 between 
the time that a first transmission of message three was 
missed by the remote unit 130 and a second transmis- 
sion of message three 410 was received by the remote 
unit 130. As mentioned earlier, re-transmissions of the 
same message can occur every several minutes to en- 
hance the probability that the remote unit 130 will re- 
ceive at least one of the transmissions. Of course, sub- 
sequent receptions of an already received message are 
simply ignored. In this way, the communication system 
1 00 can enhance the reiiabiiity of delivering messages 
from the central terminal 102 to one or more remote 
units 130, 
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[0043] Additionally, when the connmunicatlons sys- 
tem 100 retransmits messages to the one or more re- 
mote units 1 30 to provide a higher grade of service, the 
remote unit 1 30 can delay a predetemfiined time interval 
after receiving the latest message in the transmission 
sequence before detemnining that any subsequently re~ 
ceived messages were received out of sequence. That 
Is, the remote unit 130 can delay a predetermined 
amount of time to avoid falsely indicating to a user of the 
remote unit 130 that a message was missed by the re- 
mote unit 1 30 during a time interval where the missed 
message may be re-transmitted by the central temiinal 
102 and received by the remote unit 130. 
[0044] For example, the remote unit 1 30 can delay ten 
minutes after receiving message number two 404, and 
if message number three is missed during that ten 
minute time interval while message numbers four and 
five 406, 408, are received during that ten minute time 
interval the remote unit 1 30 does not disturb the user by 
indicating that message number three was missed, if 
message number three 410 is also received during that 
ten minute time interval then the remote unit 130 can 
reestablish the transmission sequence as indicated by 
the linl^ed list of messages 41 2, 41 4, 41 6, 41 8, 420, that 
are stored in memory 140. Hence, in one mode of op- 
eration, after receiving a message that is detemnined to 
be in the transmission sequence established by previ- 
ously received messages, the remote unit 1 30 can pro- 
vide a lime window, i.e., a predetemriined time interval, 
where message repetition after a missed message may 
reestablish a transmission sequence as stored in the 
memory 140 of the remote unit 130. Further, the user is 
not bothered by unnecessary alerts indicating that a 
message was not received by the remote unit 130. This 
process can be handled automatically by the remote unit 
130 relieving the user from having to Iceep tracic of the 
received message sequence. 

[0045] FIG. 5 Is a block diagram illustrating a se- 
quence of messages stored in the memory 118 of the 
central terminal 1 02 as the messages have been trans- 
mitted from the central terminal 102 to the remote unit 
130. Further, the memory 140 of the remote unit 130 is 
shown including the messages received by the remote 
unit 1 30. The messages can be stored in both memories 
118, 140, to indicate a transmission sequence through 
the message sequence numbers 206, and to indicate a 
repetition sequence through the message repetition 
count 210. Hence, the central temiinai 102 and the re- 
mote unit 130 can individually keep track of a message 
transmission sequence. As shown, messages three, 
four and five were transmitted from the central terminal 
102 but only messages four and five were received by 
the remote unit 130. The first transmission of message 
three, as shown by the message sequence number 502 
and the message repetition count 504 stored in the 
memory 118 of the central temninal 102 has been 
missed by the remote unit 130. The memory 140 of the 
remote unit 1 30 shows that messages one, two, four and 



five were received by the remote unit 130, where mes- 
sages four and five were received out of sequence with 
the transmission sequence established by the previous- 
ly received messages one and two. Hence, message 
5 three was missed by the remote unit 130. One way that 
message three can be reliably delivered to the remote 
unit 130 is through message repetition, as discussed 
eariier. Hence, the next time that message number three 
is transmitted to the remote unit 130 it may be received 
10 by the remote unit 130. A second way that message 
number three can be reliably delivered to the remote unit 
130 is through message reconciliation. This is indicated 
by the an-ow 506. In this case, the remote unit 1 30 com- 
municates with the central terminal 102 via the path A 
1 52 to deliver message number three to the remote unit 
1 30. That is, the remote unit 1 30 and the central temiinai 
102 reconcile the transmitted messages against the re- 
ceived messages 506 and only those messages that 
were missed by the remote unit 1 30 need be transmitted 
over path A. Therefore, the message throughput over 
path A 1 52 can be kept to a minimum which reduces the 
amount of time spent communicating between the re- 
mote unit 130 and the central temiinai 102 over path A 
152, and consequently allows more remote units 130 to 
efficiently communicate with the central temninal 102 
over path A 152 with the available resources of the cen- 
tral temninal 1 02. This is a significant advantage of the 
present invention. The reconciliation process 506 will be 
more fully discussed below. 

[0046] FIG. 6 is a flow diagram illustrating an opera- 
tional sequence for the remote unit 130, according to 
the prefen^ed embodiment of the present invention. A 
communication system 100 can optionally transmit 
messages multiple times to enhance the probability that 
at least one of the transmissions will be received by a 
portable unit 130 as discussed eariier. The portable unit 
130, in this case, preferably delays a predetennined 
time from the last message received before determining 
that the received message is out of sequence with a 
transmission sequence previously established. One ap- 
proach, as discussed eariier, was to delay a predeter- 
mined time interval after a received message was de- 
temnined in sequence with the previously established 
transmission sequence. For example, a ten minute win- 
dow would be allowed after the last received message 
in a transmission sequence for receiving other messag- 
es that may or may not be in sequence with the trans- 
mission sequence. Afterthe ten minute delay the remote 
unit 130 would determine whether any received mes- 
sages subsequent to the last received message in the 
transmission sequence were out of sequence and alert 
the user accordingly. In a second preferred approach, 
as illustrated in FIG. 6, the remote unit 130 delays a pre- 
detenninedtime interval, e.g., a ten minute time interval, 
after each received message before determining that 
the received message is out of sequence with the trans- 
mission sequence established by previously received 
messages. That is, before detemnining that one or more 
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messages may have been missed between the last re- 
ceived message and the previousiy established trans- 
mission sequence. 

[0047] Specifically, FIG. 6 illustrates an operational 
sequence for the remote unit 1 30 which may be execut- 
ed periodically in an event driven system. Every time 
that a message is received 602, 604 the remote unit 1 30 
stores the message and starts a timer 606 to time a pre- 
detemiined time interval after receiving the message. 
Each received message has associated a timer for tim- 
ing out the respective time window after reception of the 
message. Each timer can be represented by a data 
structure in memory 1 40. If any timer times out 608 then 
the remote unit 130 reviews the linked list of messages 
in memory 140 to detemnine if any messages are miss- 
ing with respect to the previously established transmis- 
sion sequence 610. That is, the remote unit 130 for ex- 
ample, can traverse the linked list from the beginning to 
the point where the message having the timer has timed 
out to determine if there are any messages missing in 
the transmission sequence. 

Further, any missing messages would be flagged 612 
to indicate the missed message condition. Optionally, at 
this time, the remote unit 130 can alert the user that a 
previously transmitted message was missed. The user 
can then couple the remote unit 130 to a telephone in- 
terface and utilize path A 152 communication with the 
central temitnal 1 02 to reconcile and receive from the 
central terminal 102 at least the message data of a pre- 
viously missed message. 

[0048] FIGs. 7 and 8 illustrate the preferred timing as- 
pect as discussed above, using the message sequence 
of the second example illustrated In FIG. 4. As shown, 
the remote unit 130 receives messages 702, 704, 706, 
710, and stores them In a linked list in memory 140 
where the first two messages established a transmis- 
sion sequence 703, 705, and the subsequent two mes- 
sages 706, 71 0, were received out of sequence with the 
previously established transmission sequence 703, 
705, and have independent timers for each of the mes- 
sages 708, 712, timing predetemnined time intervals af- 
ter reception of each of the messages respectively to 
determine if there were any missed messages between 
the transmission sequence 703, 705 and the subse- 
quently received messages 706, 710. 
[0049] FIG. 8 illustrates message three 802 having 
been received by the remote unit 130 and the timer for 
message four 706 having timed out a predetennined 
time interval. Consequently, the transmission sequence 
702, 704, 706, spans to message four 804 as estab- 
lished by the received messages one 703, two 705, 
three 802, and four 804. Message five's timer 712 con- 
tinues to time out its predetemnined time interval before 
determining whether a message was missed prior to re- 
ceiving message five 710. When message five's timer 
71 2 eventually times out the transmission sequence will 
include alt five received messages 702, 704, 706, 710. 
[0050] FIGs. 9 and 10 are flow diagrams illustrating 



operational sequences for the central tentiina) 102, ac- 
cording to the preferred embodiment of the present in- 
vention. As the central tenninal 102 receives requests 
to transmit new messages 902 to one or more remote 
5 units 1 30, the central temninal 1 02 determines whether 
a transmission to a plurality of remote units of 130 is 
requested, that is the message destined for a group 904 
of remote units 130, if it is not, the central tenninal 102 
verifies 906 whether the remote unit 1 30 can be reached 

10 through the more reliable path A 152. This may be the 
case that the remote unit 1 30 is currently coupled to the 
central terminal 1 02 via path A 1 52 and receive the mes- 
sage data through the more reliable communication me- 
dium. Another aspect of the reliable communication 

15 through path A 152 is that the remote unit 130 can ac- 
knowledge affinmative reception of the message data 
from the central unit 1 02, and hence the central tenninal 
1 02 optionally can retransmit the message through path 
A 152 when the remote unit 130 failed to receive the 

20 message from the central tenninal 1 02 over path A 152. 
[0051] If the remote unit 130 is not reachable 906 
through path A 152, then the central temninal 102 incre- 
ments 908 the message counter for the address of the 
message for transmission through path B 122, and then 

25 sends 91 2 the message over path B 1 22. The message 
includes the message sequence identifier and the CRO 
code for error detection at the remote unit 1 30. The cen- 
tral unit 102 then detemnines 914 whether the remote 
unit 130 can and has acknowledged reception of the 

30 transmitted message. And in the case where the mes- 
sage is transmitted through path B 122, e.g., through 
the paging communication channel, no acknowledg- 
ment is expected by the central terminal 1 02, and the 
central tenninal 102 then stores 918 the message in the 

35 memory 118. 

[0052] When the central terminal 102 receives a re- 
quest to transmit a message to a single remote unit 902, 
904, 906, and the remote unit 130 is currently connected 
to the central tenninal 1 02 through path A 1 52, then the 

40 central terminal 1 02 increments 91 0 the message coun- 
ter for the address for transmission through path A 152, 
and sends 91 2 the message, including the message se- 
quence identifier and the CRC overthe path A 1 52 using 
the more reliable communication medium. In this case, 

45 the remote unit 1 30 is expected to acknowledge 91 4 the 
reception of the transmitted message, and on so doing 
the central tenninal 1 02 can optionally discard the mes- 
sage from memory 1 1 8 or save the message information 
in a history file 91 6 for future reference. 

50 [0053] FIG. 1 0 illustrates the central tenninal 1 02 op- 
erating in a reconciliation sequence with a remote unit 
130 over path A 1 52 according to the preferred embod- 
iment of the present invention. When the central termi- 
nal 102 detects 1002 that a remote unit 1 30 is connected 

55 to the central tenninal 1 02 through path A 1 52, and the 
remote unit 130 is requesting a reconciliation operation 
then the central tenninal 1 02 checks 1 004 in the mem- 
ory 1 1 8 for messages transmitted to the remote unit 1 30 
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including address information matching a predeter- 
mined address for the remote unit 130. The particular 
address, or addresses, to reconcile messages with the 
remote unit 130 can be Identified in the request by the 
remote unit 130. 

[0054] The centra! terminal 102 searches 1006 the 
messages in memory 118 that were transmitted to the 
remote unit 130 and not acknowledged by the remote 
unit 130 as having been received. Preferably, in the rec- 
onciliation request the remote unit 1 30 also identifies the 
messages that were received by the remote unit 130 
since the last time the remote unit 130 requested rec- 
onciliation with the central terminal 1 02. Hence, the cen- 
tral terminal 102 verifies 1010 each of the messages 
identified in the reconciliation request, e.g., identified by 
the message sequence number, as having been trans- 
mitted by the central terminal 102 and received by the 
remote unit 1 30. If the transmitted message was a group 
message 1012 then the central temrilnal 102 flags the 
message in memory 140 as having been received by 
one remote unit 1 30 that Is a member of a group. 
[0055] Subsequently, the central temninal 1 02 contin- 
ues searching 1006 for any other messages in memory 
118 that were transmitted to the remote unit 130. If the 
identified message was not a member of a group 1012 
then after a confimnation from the remote unit 130 the 
central terminal 1 02 can delete 1014 the message from 
the memory 118, or optionally store the message in a 
separate history file, and then continue searching 1006 
for other messages in memory 1 1 8 that were transmitted 
to the remote unit 1 30. If the reconciliation request Iden- 
tifies that the remote unit 130 failed to receive a trans- 
mitted message, then the central temninal 1 02 transmits 
1 01 8 at least the message data of the missed message 
to the remote unit 1 30 through path A 1 52, and the cen- 
tral temninal 102 waits a predetemiined time interval for 
an acknowledgment 1 020 from the remote unit 1 30. Up- 
on receiving an acknowledgment 1 020, the central ter- 
minal 102 then detemnines whether the transmitted 
message was destined for a group 1012 of remote units 
130, and, if it was, then the central temninal 102 flags 
1016 the message in memory 118 as having been re- 
ceived by the individual remote unit 130, and continues 
searching 1006 for other messages in memory 1 1 8. On 
the other hand, if the transmitted message was not des- 
tined for a group 1 01 2 then the central terminal 1 02 can 
delete 1014 the message from memory 118. Subse- 
quently, the central temninal 102 continues searching 
1006 for other messages in memory 118. 
[0056] Optionally, if the central terminal 1 02 receives 
a negative acknowledgment 1022, or after a predeter- 
mined time interval after transmitting a message over 
path A, then the central temninal 1 02 checks if this is the 
third time 1 022 that the message was not acknowledged 
by the remote unit 130, and re-transmits the message 
1 01 8 up until the third time of no acknowledgment 1 020, 
1022. On a third try 1022, the central temninal 102 ter- 
minates the current communication over path A, and be- 



gins monitoring 1002 for a remote unit 130 requesting 
reconciliation over path A 152. In this way, the central 
terminal 102 can reliably deliver the message infomna- 
tion to the remote unit 130 over path A by repeatedly 
5 transmitting the message infomnation until the central 
tenminal 102 receives an affirmative acknowledgment 
from the remote unit 130. 

[0057] As discussed earlier, path A 152 may Include 
a one-way or two-way radio frequency communication 

10 channel for transmitting the message infonmatlon to the 
remote unit 130 and receiving an affimnative acknowl- 
edgment over reception therefrom. This acknowledg- 
ment operation between a central terminal 102 and a 
remote unit 130 is more fully described in U. S. Patent 

15 No. 4,91 8,437, issued April 1 7, 1 990, entitled "High Da- 
ta Rate Simulcast Communication System", and in U. 
S. Patent No. 4,882,579, issued November 21; 1989, 
entitled "Code Division Multiplexed Acknowledge Back 
Paging System", and further In U. S. Patent No. 

20 4,875,038, issued October 17, 1989, entitled "Frequen- 
cy Division Multiplexed Acknowledge Back Paging Sys- 
tem", all of which are assigned to the same assignee as 
the present invention 

[0058] FIGs. 11 and 12 are flow diagrams illustrating 
25 operational sequences for the remote unit 130, accord- 
ing to the preferred embodiment of the present inven- 
tion. FIG. 11 illustrates an exemplary message recep- 
tion routine, and FIG. 12 illustrates an exemplary recon- 
ciliation handling routine or update routine. Typically, the 
30 remote unit 130 monitors 1102 whether a transmitted 
message was received by the remote unit 130, and 
waits 1 1 1 6 for a message to be received. When a mes- 
sage is received 1102 the remote unit 130 checks 1104 
if the message is a new message, and if not, then the 
35 remote unit 130 marks the message in memory 1 40 as 
having been a duplicate received message 1108. The 
remote unit 130 then may continue other operations 
while monitoring 1102 for other messages being re- 
ceived. 

40 [0059] If a new message is received 1 1 04 then the re- 
mote unit 130 stores 1106 the message in memory 140 
and verifies 1110 that the message data contains no er- 
rors. This can be done by using the CRC transmitted 
with the message. If the message was received with no 

45 errors in the message data 1110 then the remote unit 
130 can flag 1118 the message, including the message 
sequence number and other identifying infomnation, in 
memory 140. If the message was received over path B 
1 1 20, and not path A, then the remote unit 1 30 continues 

50 waiting 1116 and monitoring 1102 for messages being 
received. On the other hand, if the message was re- 
ceived 1 1 20 over path A, then the remote unit 1 30 sends 
a message acknowledgment 1122 to the central temni- 
nal 102 over path A. Further, if the message was re- 

55 ceived as part of a reconciliation sequence 1124, then 
the remote unit continues the operational sequence in 
the reconciliation routine 1128. Otherwise, the remote 
unit 130, continues waiting 1116 and monitoring 1102 
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for other received messages. 
[0060] If the message was received with errors 1110 
in the message data, then the remote unit 1 30 deter- 
mines whether the message was received over path A 
1 1 1 2. If received over path A 1 1 1 2, then the remote unit 5 
130 sends a negative acknowledgment message 1126 
to the central terminal 1 02 to request re-transmission of 
the message. Subsequently, the remote unit may return 
to the reconciliation routine 1124, 1128 or may continue 
waiting 1116 and monitoring 1102 for other received io 
messages. Alternatively, if the message with errors in 
the message data was received over path B 1112, and 
not path A, then the remote unit flags 1 11 4 the message 
Infonnation in memory 140 as having failed to receive 
the message correctly. Subsequently, the remote unit ^5 
130 continues waiting 1116 and monitoring 1102 for 
messages received. In this way, the remote unit 130 
keeps in memory 140 an account of messages received 
In a transmission sequence, of messages received with 
errors in the message data, and of messages that were 20 
not received by the remote unit 130. 
[0061] Referring to FIG. 1 2, once the remote unit 1 30 
is connected 1201 and communicating with the central 
terminal 102 over path A 152, the remote unit 130 can 
Initiate a reconciliation sequence 1202 with the central 25 
tenninal 102, This can be done automatically between 
the remote unit 130 and the central tenninal 1 02, or, op- 
tionally, in a response to a manual entry, e.g., in re- 
sponse to user input, at the remote unit 130. For exam- 
ple, via buttons or switches 141 at the remote unit 130. 30 
While in the reconciliation handling routine 1202, if the 
remote unit 130 receives a request from the central ter- 
minal 102 to temninate 1204 the reconciliation sequence 
the remote unit 130 can exit the reconciliation handling 
routine and go and perfomi 1 206 other functions. While 35 
in the reconciliation routine, the remote unit 130 waits 
to receive 1 208 a transmission over path A from the cen- 
tral tenninal. If the received message infonnation 1208 
is not correctly received by the remote unit 1 30, the re- 
mote unit 130 can request reconciliation again 1210, 40 
1202. If the remote unit 130 requests reconciliation for 
a third time 1210 then it notifies 1 21 2 the user that there 
is an error in communication with the central tenninal 
102. 

[0062] In this example, as part of the response to the 
reconciliation request by the remote unit 1 30, the central 
tenninal 102 can Indicate the message sequence iden- 
tifiers that the central tenninal 1 02 is prepared to trans- 
mit to the remote unit 130. If the remote unit 130 deter- 
mines 1214 that the message, as identified by the mes- 
sage sequence number indicated by the communication 
from the central terminal 102, was previously received 
by the remote unit 130, then the remote unit 130 can 
immediately transmit an acknowledgment 1216 to the 
central tenninal 1 02 to let the central tenninal 1 02 know 55 
that the message data does not have to be transmitted. 
Additionally, the remote unit 130 can determine 1280 if 
the message data was previously deleted from memory 



140, such as after a user has read the message from a 
display. In this case, the remote unit 1 30 can also delete 
1220 the message, message sequence number, and 
other associated information from memory 1 40 and then 
continue with the reconciliation request 1202. 
[0063] If the remote unit 130 detemnines 1214 that a 
message was not received, or that the message data 
included errors, then the remote unit 130 can acknowl- 
edge 1222 to the central terminal 102 that the remote 
unit 1 30 failed to receive the particular message. In this 
case, the remote unit 130 waits 1224 for a predeter- 
mined time interval for the central terminal 1 02 to trans- 
mit at least the message data corresponding to the mes- 
sage that was missed over path A 152. If not received 
by the remote unit 130 within the predetennined time 
interval, then the remote unit 130 negatively acknowl- 
edges 1 226 the central tenninal 1 02, thereby requesting 
a re-transmission. Once the remote unit 130 receives 
1224 at least the message data within the predeter- 
mined time interval, the remote unit 1 30 can then go per- 
fomrt the message reception routine 1130, as shown in 
FIG. 11 and previously discussed. In this way, the re- 
mote unit 130 operates to receive at least the message 
data of previously missed messages that were identified 
through the reconciliation request. 
[0064] Thus, the communication system 100 dis- 
cussed above can provide the advantages of a high 
throughput and reliable delivery of messages between 
a central tenninal 1 02 and one or more remote units 1 30. 
By utilizing a first communication medium, such as the 
paging communication channel, for the high throughput 
delivery of messages, and then utilizing a second com- 
munication medium, such as a more reliable dial-up tel- 
ephone line Interface between the central tenninal 102 
and the remote unit 1 30, the communication system 1 00 
can effectively service large numbers of users, thereby 
making the communication system 1 00 commercially vi- 
able. At the same time, the reliability of message deliv- 
ery approaches that of the direct wire line or dial-up tel- 
ephone line Interface, which users are becoming use to. 
Further, users are able to roam freely without being tied 
down to a specific geographic location, as limited by 
conventional wire line and dial-up telephone line com- 
munication systems. This is a significant advantage of 
the preferred embodiment of the present invention. 
[0065] Furthennore, other communication techniques 
may be used by the communication system 100 to en- 
hance reliability of delivering messages from the central 
terminal 102 to the one or more remote units 130. For 
example, a fade resistant coding scheme may be used 
in encoding the messages that are transmitted over the 
paging channel. 

This technique can significantly reduce the probability 
that messages will be corrupted or missed by the receiv- 
ing remote units 130 due to fading phenomena. A com- 
munication system providing fading resistant message 
coding, such as mentioned above, is more fully de- 
scribed in U. S. Patent No. 4,914,649, issued April 3, 
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1990, entitled "Multiple Frequency Message System", 
which Is assigned to the same assignee as the present 
invention. 

[0066] Additionally, another technique for enhancing 
the reliability of delivering messages over the. paging 
channel includes message compression. By reducing 
the total amount of time that a message requires for 
transmission over the paging channel, this reduces the 
probability that the message will be corrupted by noise, 
interference, fading, or other obstacles to communica- 
tion. There are commercially available message com- 
pression algorithms that may be used at the central ter- 
minal 102 and at the remote units 130. 
[0067] In an alternative embodiment of the present in- 
vention, the communication system 100 can deliver 
messages from the central terminal 1 02 to a plurality of 
remote units 130 without utilizing a message sequence 
number 208 in a message 200. Consequently, the cen- 
tral temninal 102 can simplify the data structure stored 
in memory 118 for each address of the plurality of re- 
mote units 130 in the communication system 100. Each 
address can have defined a portion of memory 118 for 
storing the messages that were transmitted to that ad- 
dress in the communication system 1 00. The messages 
do not have to be organized in memory 1 1 8 to represent 
a transmission sequence for the particular address, 
such as in a linked list structure. Of course, the central 
temninal 102 can optionally maintain message organi- 
zation, e.g., the linked list, representing a transmission 
sequence. But it is not required, thereby allowing a sim- 
pler data structure to be maintained in memory 118. 
[0068] Also, the message sequence number 208 is 
preferably not included in the message 200 that is trans- 
mitted to the one or more remote units 130. This reduces 
the transmission overhead for transmitted messages 
over the paging communication channel 122. Hence, it 
increases the overall channel throughput. 
[0069] Furthermore, the remote unit 130 can store a 
simpler data structure in its memory 140, by not repre- 
senting a transmission sequence with a data structure 
such as a linked list maintained in the memory 140. This 
allows simpler operation at the remote unit 1 30 because 
the transmission sequence information may not neces- 
sarily be maintained at the remote unit 130. Of course. 
If so desired, the remote unit 1 30 can maintain a data 
structure in memory to represent a transmission se- 
quence, such as if the message sequence numbers are 
included with the messages transmitted to the remote 
unit 130. 

[0070] Finally, the message reconciliation process 
between the remote units 1 30 and the central terminal 
102 over path A 152 can also be simplified without in- 
cluding the message sequence numbers during mes- 
sage reconciliation communication over path A 152, as 
wilt be more fully discussed below. This can also en- 
hance the overall throughput of delivering messages 
over path A 152. Therefore, in this alternative embodi- 
ment of the present invention which is more fully dis- 
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cussed below, the communication system 100 can de* 
liver messages from the central terminal 1 02 to the one 
or more remote units 1 30 without including the message 
sequence numbers 208, thereby providing a simpler 

5 message organization in the central temninal memory 
118 and the remote unit memory 140, as well as reduc- 
ing the overiiead of infomnation being transmitted for 
every message whK:h can enhance the overall commu- 
nication channel throughput (both over path A 152 and 

10 over path B 122). 

[0071] FIG. 13 is a message block diagram illustrating 
a transmitted message 1 300 according to the alternatwe 
embodiment of the present invention. The central termi- 
nal 1 02 transmits the message 1 300 to the one or more 

'5 remote units 130 typically over the paging communica- 
tion channel (path B) 122. The transmitted message 
1300 typically includes Identification and control infor- 
mation 1302, as well as message data infomnation 1304. 
The message data 1 304 normally Is the Information that 

20 Is communicated between an originating party and the 
destination remote unit 130. That is, the message data 
1304 is the message information communicated to the 
user of the selective call receiver 1 30. The message da- 
ta 1304 can include numeric infomnation, alphanumeric 

25 information, and binary data. The binary data is prefer- 
ably word level compatible with computer systems, such 
as 8 bit binary data for personal computers. 
[0072] The overhead information 1302 included with 
a message 1300 normally is required for delivering the 

30 message 1 300 in the communication system 1 00. Such 
overhead information 1 302 normally includes address 
information 1306 which identifies one or more remote 
units 130 as the destination of the associated message 
data 1304. Typically, when a remote unit 130 receives 

35 a message 1 300 that was transmitted from the central 
temninal 1 02 the remote unit 1 30 can detemiine whether 
the particular message 1300 was intended tor reception 
by the particular remote unit 130 by comparing the ad- 
dress infomnation 1306 associated with the message 

40 1300 to a predetemnined address for the remote unit 
130. A match between the address infomnation 1306 
and the predetermined address indicates that the par- 
ticular remote unit 130 is the destination of the received 
message 1300. 

45 [0073] A message identifier 1308 provides a means 
for identifying a message sent with the address informa- 
tion 1306 for reception by one or more remote commu- 
nication receivers 130. The message identifier 1308 
may comprise any identifying code, e.g., including any 

50 combination of numeric or non-numeric symbols, that 
can distinguish a message apart from other messages 
having the same address infonmation 1306. This mes- 
sage identifier 1308 is useful where multiple messages 
are sent in the communication system 1 00 including one 

55 address information therewith, to allow the central ter- 
minal 102 and the remote units 130 to identify the mul- 
tiple messages by the message identifiers included 
therewith. 
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[0074] Preferably, a CRC error detection code 1308 
in the message 1300 provides a means for the remote 
unit 130 to detemnine when the received message data 
1304 has been erroneously received, as discussed ear- 
lier, and, the CRC 1308 can also provide a means of 
Identifying a received message 1 300 for a particular ad- 
dress Information 1 306 because nomnally the CRC 1 308 
varies with the contents of the message data 1 304. Both 
at the central terminal 102 and at the receiving remote 
units 130 the message 1300 can be stored along with 
the CRC 1308 for the particular address 1306 to help 
identrfy transmitted and received messages during the 
reconciliation process, as will be more fully discussed 
below. Also, other Identification and control information 
1310, such as a message repetition count or even mes- 
sage sequence numbers, may be included in the mes- 
sage overhead 1302. 

[0075] Nomnally when the central terminal 1 02 sends 
the message 1300 over the paging communication 
channel (path B) 122, the central temninal 102 stores a 
copy of the message 1300 including the CRC 1308 In 
the memory 118. The central terminal 102 maintains a 
database in the memory 118 for keeping track of the 
messages sent to each address in the communication 
system 100. For example, a database file in the memory 
1 1 8 can group all the messages sent to an address (as- 
sociated with one or more remote units 1 30) since the 
last time the central terminal 102 reconciled messages 
with the one or more remote units 130 associated with 
the address. 

[0076] When the remote unit 130 receives the mes- 
sage 1 300, the remote unit 130 stores at least the mes- 
sage data 1 304 and the CRC 1 308 of the message 1 300 
In the memory 140. The remote unit 130 keeps track of 
the received messages for each address, for example, 
using a database in the memory 140. The CRC 1308 of 
the received message 1 300 can be used by the remote 
unit 130 to verify the message data 1304 to determine 
whether it was erroneously received. Optionally, when 
the remote unit determines that the message data 1 304 
was erroneously received, the remote unit 130 can alert 
the user of the error condition. That is, as an example, 
when the message data 1304 is detennined con-upted 
by the receiving remote unit 130, the remote unit 130 
can automatically alert the user via a message on a vis- 
ual display. The user can then couple the remote unit 
1 30 to a telephone interface and utilize path A 1 52 com- 
munication with the central temninal 102 to request rec- 
onciliation of transmitted messages. In the reconciliation 
process the remote unit 1 30 can receive from the central 
temninal 1 02 at least the message data of the previously 
missed message, as further illustrated below. 
[0077] FIGS. 14 and 15 are flow diagrams Illustrating 
operational sequences for the communication system 
100, in accordance with the alternative embodiment of 
the present invention. FIG. 14 illustrates a reconciliation 
sequence for the central terminal 102, according to the 
alternative embodiment of the present invention. FIG. 



15 illustrates a reconciliation sequence for the remote 
unit 130, according to the alternative embodiment of the 
present invention. 

The two operational sequences shown In FIGS, 14 and 
5 1 5 may operate in a reconciliation process between the 
remote unit 1 30 and the central temninal 1 02 being cou- 
pled over the more reliable communication medium of 
path A 152, such as a dial up telephone line over the 
PSTN. The remote unit 130 can communrcate through 
10 path A 1 52 with the central temninal 1 02 to Initiate a rec- 
onciliation request and receive at least the message da- 
ta 1 304 of messages 1 300 that were previously missed 
by the remote unit 130. 

[0078] Refemngto FIG. 14, while no reconciliation re- 

*5 quest is received 1402, 1404, by the central temninal 
102, the central terminal 102 may wait 1406 for the rec- 
onciliation request and perform other system functions 
as necessary. When the central temninal 102 receives 
1 404 a reconciliation request from a remote unit 1 30 that 

20 is currently communicating with the central terminal 1 02 
through path A 152, the central terminal 102 checks 
1408 the database in the memory 118 associated with 
an address corresponding to the remote unit 1 30 for any 
previously transmitted messages. The address typically 

25 is identified in the reconciliation request. In the recondl- 
iation operation, for example, the central temninal 102 
can verify 1 410, 1 414 the messages stored in the data- 
base one at a time (Identified by their CRC) with the re- 
mote unit 130 to detennine whether there are any mes- 

30 sages that were previously sent including the particular 
address of the database in memory 118 and that were 
not acknowledged as having been received by the re- 
mote unit 130. 

[0079] Once the central temninal 102 detemnlnes 

35 1 408 that there are previously transmitted messages in 
the database in the memory 118, the central terminal 
102 searches 1410 the messages in mehnory 118 that 
were transmitted to the remote unit 130 and not ac- 
knowledged by the remote unit 130 as having been re- 

40 ceived. Preferably, in the reconciliation request the re- 
mote unit 130 identifies at least one address corre- 
sponding to the remote unit 1 30, and the central tennninal 
1 02 can then search 1 41 0 all messages that were trans- 
mitted to that address that are stored in the database in 

45 the memory 1 1 8. If there are 1 41 0 no messages in the 
database that remain unacknowledged by the remote 
unit 1 30 then the central temninal 1 02 can send 1 41 2 an 
"end of update" message through path A 152 to the re- 
mote unit 1 30, signaling the end of the reconciliation se- 

50 quence for that address. On the other hand, if there are 
1 41 0 messages that were not acknowledged by the re- 
mote unit 1 30, then the central terminal 1 02 can identify 
each of these messages to the remote unit by sending 
the particular CRC of the message over path A 152 to 

55 the remote unit 1 30 and then verifying 1414a response 
from the remote unit 130 identifying the reception status 
of the message corresponding to the particular CRC for 
the address. 
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[0080] If the remote unit 130 responds 1414 by ac- 
knowledging the message corresponding to the partic- 
ular CRC as being marked "good" then the central ter- 
minal 1 02 knows that the message was compietely and 
con^ectly received by the remote unit 130 and then can 
delete 141 6 the message from the database In the mem- 
ory 118. Subsequently, the central terminal 102 can 
process 1410 another message In the database. The 
central terminal 102 can send to the remote unit 130 
through path A 1 52 the CRC of the next message being 
processed to verify 1414 whether the message was re- 
ceived by the remote unit 130. 
[0081] If the remote unit 1 30 acknowledges 1 414 the 
CRC of the message as having been marked "bad", e. 
g., indicating that the previously transmitted message 
was missed by the remote unit 1 30, then the central ter- 
minal 102 can send 1418 at least the message data 
1 304 to the remote unit 1 30 over path A 1 52. The central 
temninal 102 then waits 1420 for an acknowledgment 
from the remote unit 130. If the central temninal 1 02 re- 
ceives a negative acknowledgment, e.g., a NACK con- 
trol message, from the remote unit 130 then the central 
temninal 1 02 will resend 1 41 8 at least the message data 
1304. But if the central temninal 1 02 has already resent 
to the remote unit 130 for a predetennined number of 
times, e.g., for a third time 1422, it then may terminate 
the reconciliation session. Hence, the central terminal 
102 can retransmit the at least message data 1304 to 
the remote unit 130 over the more reliable path A 152, 
for example, for up to three times. After the third try 1 422 
the central terminal 102 may discontinue the communi- 
cation with the remote unit 130 and free up the interface 
to connect 1404 with other remote units 130. 
[0082] When the message is acknowledged 1420 by 
the remote unit 130 the central temninal 102 can then 
delete 1 41 6 the message from the database In the mem- 
ory 118, and then go and process 1410 any other mes- 
sages in the database that have not been acknowledged 
by the remote unit 130. This handshaking process be- 
tween the central terminal 1 02 and the remote unit 130 
can continue until all the messages in the database have 
been processed. In this way, the central terminal 102 
can deliver at least the message data 1 304 of messages 
1300 to the remote unit 130 over the more reliable me- 
dium of the path A 152, Hence, if the remote unit 130 
previously missed a message 1 300 over path B 1 22, the 
remote unit 130 can subsequently reconcile with the 
central temninal 1 02 over path A 1 52 and reliably receive 
at least the message data 1 304 of the previously missed 
messages 1300. When all messages have been proc- 
essed, the central terminal 102 can send 1412 an "end 
of update" message over path A 152 to the remote unit 
130 to end the reconciliation process. 
[0083] Referring to FIG. 1 5, once the remote unit 1 30 
is connected 1502, 1504 and communicating with the 
central temninal 102 over path A 152, the remote unit 
1 30 can initiate a reconciliation sequence 1 506 by send- 
ing a reconciliation request to the central temninal 1 02. 



This can be done automatically between the remote unit 
130 and the central temninal 1 02, or, optionally, as a re- 
sponse to a manually entry, e.g., in response to user 
input, at the remote unit 130. For example, via buttons 

5 or switches 141 at the remote unit 130. While in the rec- 
onciliation sequence, if the remote unit 130 receives a 
request from the central terminal 1 02 to terminate 1 508 
the reconciliation sequence the remote unit 1 30 can exit 
1510 and go and perfomn other functions as necessary. 

10 When the remote unit 1 30 initiates 1 506 a reconciliation 
sequence, it can also set a timer to a predetennined val- 
ue to provide a maximum time interval for the central 
tenninal 102 to respond to the reconciliation request. 
While wailing for the response, if the timer times out 

IS 1612 then the remote unit 130 detemnines whether this 
was, for example, the third try 1514, and if not then it 
retransmits 1506 the reconciliation request over path A 
152 and resets the timer. After a predetermined number 
of tries, e.g., after three tries 1514, the remote unit 130 

20 may exit the reconciliation sequence and notify 1 51 6 the 
user of an en-or condition and wait for an input. While 
waiting for the response from the central tenninal 102, 
if the remote unit 130 receives 1518 a CRC from the 
central tenninal 1 02 then it can go and process 1 522 the 

25 received CRC. 

Othenvise, the remote unit 130 continues to wait 1520 
for the response from the central temninal 102. 
[0084] Once the remote unit 130 receives 1518 the 
CRC from the central temninal 102, it verifies 1522 that 

30 the CRC is in memory 140 and marked "good". That is, 
if the CRC stored in the memory 140 is marked "good" 
then the message data 1304 associated with the CRC 
for the address was completely and correctly received 
by the remote unit 130. In this case, the remote unit 130 

35 can send 1 524 an acknowledgment to the central termi- 
nal 1 02 that the CRC corresponding to the message was 
marked "good". 

[0085] Further, if the message was already deleted 
1526 from memory 140, such as when a user has al- 

40 ready read and discarded the message, then the remote 
unit 1 30 can also delete 1 528 the CRC from the memory 
140. Otherwise, if the message was not deleted 1526, 
the CRC remains stored in the memory 140. Subse- 
quently, the remote unit 130 can initiate 1506 another 

45 reconciliation request with the central tenninal 102 for 
another address. 

[0086] If the CRC of a message Is not in memory 1 40 
and marked "good" 1522, then the remote unit 130 can 
send 1530 an acknowledgment to the central temninal 

50 102 indicating that the CRC of the message is "bad". 
That is, the "bad" acknowledgment indicates that the 
message was previously missed by the remote unit 1 30. 
In this case, the remote unit 130 monitors 1532 path A 
1 52 for a predetennined time interval for receiving at 

55 least the message data 1 304 of the message 1 300 cor- 
responding to the CRC 1308. 

[0087] If at least the message data 1304 is not re- 
ceived 1 532 within the predetennined time interval then 
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the remote unit 130 can send 1534 a NACK message 
to the central temnlnal 1 02. The NACK prompts the cen- 
tral tenminal 102 to resend at least the message data 
1304 of the message 1300. 

[0088] When the remote unit 130 receives 1532 at s 
least the message data 1304 of the message 1300 it 
then stores 1536 at least the received message data 
1304 of the message 1300 in the memory 140. Subse- 
quently, the remote unit 1 30 can compare 1 538 the com- 
puted CRC of the received message data 1304 to the io 
received CRC value to determine if there were any er- 
rors in the received message data 1 304. If the message 
datawaserroneously received 1538, e.g., the computed 
CRC does not match the received CRC value, then the 
remote unit 130 sends 1544 a NACK message to the '5 
central tenninal 1 02 and then resets the timer to wait the 
predetermined time interval for receiving 1332 at least 
a message data 1304, Optionally, the remote unit 130 
may repeat this process 1532, 1536, 1538, 1544, for a 
predetemnined number of tries, e.g., three tries, at which ^ 
time the remote unit 1 30 may disconnect and terminate 
communications with the central tenninal 102. 
[0089] When the computed CRC matches 1538 the 
received CRC value, indicating that the message data 
1304 was completely and correctly received by the re- 
mote unit 130, the remote unit 130 then stores 1540 the 
CRC in the memory 1 40 and marks It as "good". Further, 
the remote unit 130 then sends 1542 an acknowledg- 
ment to the central terminal 1 02, acknowledging that the 
message data 1304 was completely and correctly re- 30 
ceived by the remote unit 130. 
[0090] Then, the remote unit 130 resets 1 542 the tim- 
er for the time interval to receive a response with a CRC 
from the central terminal 102, and then goes and mon- 
itors 1 508, 1 51 2, 1 51 8, for the response from the central 35 
tenninal 1 02 and waits 1 520. In this way, the remote unit 
130 handshakes reconciliation requests and acknowl- 
edgments with the central tenninal 1 02 for delivering to 
the remote unit 130 at least the message data 1304 of 
messages 1 300 that were previously missed by the re- 
mote unit 130. Communication over path A 152 can re- 
liably deliver at least the message data 1304 of previ- 
ously missed messages 1300 from the central temninal 
102 to the remote unit 130. 

[0091] Therefore, the altemative embodiments of the 45 
communication system 100 discussed above can pro- 
vide the advantages of a high throughput and reliable 
delivery of messages between the central terminal 1 02 
and the one or more remote units 130. 



Claims 

1 . A method for reliably delivering messages in a com- 
munication system from a terminal (1 02) to a selec- ss 
tive call receiver (130), the method comprising the 
steps of: 



a) the terminal (102) storing messages for 
transmission to a selective call receiver, each 
message comprising address information 
(206), a message sequence identifier (208), 
and message data (204); 

b) the tenninal (102) sequentially transmitting 
the messages over a first communication me- 
dium (1 22) for reception by the selective call re- 
ceiver (130) the message sequence identifiers 
transmitted with the messages identifying the 
sequence of transmitted messages that include 
the same address infonnation; 

c) the selective call receiver receiving at least 
some of the transmitted messages, including 
the message sequence identifiers associated 
with the received messages; 

d) the selective call receiver generating a mes- 
sage reconciliation request over a second conrv 
munication medium (152), the second commu- 
nication medium being different from the first 
communication medium (122), the message 
reconciliation request identifying a predeter- 
mined address for the selective call receiver 
and any message sequence identifiers includ- 
ed with the received messages; the method fur- 
ther CHARACTERIZED BY 

e) monitoring a time associated with a last re- 
ceived message, by means of a controller (1 36) 
included in the selective call receiver, to deter- 
mine when a predetemnined amount of time has 
expired; 

f) the controller (136) further detemnining, after 
expiration oflhe predetermined amount of time, 
that a transmitted message has been missed 
when the last received message is out of se- 
quence with other messages received by the 
selective call receiver; 

g) the selective call receiver (130) generating, 
in response to the controller detennining that a 
transmitted message has been missed, the 
message reconciliation request over the sec- 
ond communication medium (152). 

h) the terminal (102) determining whether any 
messages that were sequentially transmitted in 
step b) were not received by the selective call 
receiver by comparing the message sequence 
identifiers of the stored messages to the mes- 
sage sequence identifiers identified in the mes- 
sage reconciliation request as being received, 
wherein a stored message is determined to 
have not been received when the message se- 
quence identifier of a stored message is not 
identified as received in the message reconcil- 
iation request; 

i) retrieving each stored message that was de- 
tennined not to have been received by the se- 
lective call receiver in step h); and 

j) transmitting over the second communication 
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medium (152) at least the message data of 
each of the retrieved messages in step i) for re- 
ception by the selective call receiver for reliably 
delivering messages to the selective call re- 
ceiver 5 

The method of claim 1 further including, subsequent 
to step i), the steps of: 

j) receiving an acknowledgment from the selec- io 
tive call receiver over the second communica- 
tion channel in response to step i), the acknowl- 
edgment affinnatively acknowledging recep- 
tion by the selective call receiver of at least the 
message data of each of the retrieved messag- '5 
es transmitted in step i); and 
k) deleting each of the messages stored in step 
a) that was acknowledged as being received by 
the selective call receiver In step J). 

20 

The method of claim 1 further including, subsequent 
to step i), the step of: 

I) repeating steps a) through i). wherein the re- 
ceived message reconciliation request in step 
f) identifies messages received by the selective 
call receiver since a previous message recon- 
ciliation request was received identifying the 
predetemriined address for the selective call re- 
ceiver 30 

A communteation system (100) for reliably deliver- 
ing messages from a central temninal (120) to at 
least one communication receiver (130), wherein 
the central temiinal comprises: 35 

memory means (118) for storing messages 
destined for transmission to at least one com- 
munication receiver; 

first message transmitting means (124, 126) 40 
coupled to the memory means for sequentially 
transmitting the messages and message se- 
quence identifiers associated with the messag- 
es over a first communication medium (1 22) for 
reception by the at least one communication re- -^5 
ceiver; 

second message transmitting means coupled 
to the memory means for transmitting messag- 
es missed by the at least one communication 
receiver over a second communication medium so 
(152) for reception by the at least one commu- 
nication receiver (130) in response to reception 
of a message reconciliation request generated 
and transmitted by the at least one communi- 
cation receiver, wherein the message reconcil- ^5 
iation request identifies message sequence 
identifiers associated with messages that have 
been received by the at least one communica- 



tion receiver such that missed messages can 
be identified by the central terminal; and 
wherein the at least one communication receiv- 
er (130) comprises: 

a receiver (1 34) for receiving at least some 
of the messages transmitted over the first 
communication medium; and 
reconciliation request means for generat- 
ing a reconciliation request over the sec- 
ond communication medium, wherein the 
at least one communication receiver Is fur- 
ther CHARACTERIZED BY 
a controller (136), coupled to the receiver 
(134) and including means adapted to 
monitor the message sequence identifiers 
associated with the received messages, 
and means adapted to determine that a 
message transmitted over the first commu- 
nication medium (1 22) was not received by 
detecting that a message sequence identi- 
fier associated with a received message is 
out of sequence with the transmission se- 
quence of other received messages; and 
a timer (142), coupled to the controller 
(136), for providing timing information 
thereto, wherein the controller is adapted 
to determine that the transmitted message 
was not received within a predetermined 
time interval subsequent to a last received 
message being monitored in the transmis- 
sion sequence, and wherein the detemrii- 
nation that the transmitted message was 
not received is delayed by the predeter- 
mined time interval for enabling the control- 
ler to monitor the transmission sequence 
up to the expiration of the predetermined 
time, and 

wherein the reconciliation request means is 
coupled to and responsive to the controller for gen- 
erating the reconciliation request over the second 
communication medium (152) in response to the 
controller detemaining that the received message is 
out of sequence with the transmission sequence of 
the other received messages after expiration of the 
predetennined time interval. 

5. The communication system of claim 4 wherein the 
second communication medium is a dial-up tele- 
phone line interface using modem communteatlon. 

6. The communication system of claim 4 wherein the 
second communication medium is a radio frequen- 
cy communication channel. 

7. A portable selective call receiver (130) operable in 
cooperation with a communication system (100) for 
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reliably delivering messages from the communica- 
tion system to the portable selective call receiver, 
the portable selective call receiver comprising: 

receiving means (1 34) for receiving messages s 
transmitted over a first communication medium 
(122) each transmitted message comprising 
address infomrtation (206), a message se- 
quence identifier (208), and message data 
(204), the message sequence Identifiers of io 
transmitted messages identifying a transmis- 
sion sequence of the transmitted messages 
that include the same address information; 
memory means (140) coupled to the first re- 
ceiving means for storing the received messag- ^5 
es; 

decoding means (136) for matching the ad- 
dress information of a received message to a 
predetennined address; 

message reconciliation requesting means for 20 
transmitting a message reconciliation request 
to the communication system over a second 
communication medium (1 52) for identifying at 
least one transmitted message that the porta- 
ble selective call receiver failed to receive over 25 
the first communication medium (122), the 
message reconciliation request identifying the 
predetermined address and at least one mes- 
sage sequence Identifier, each of the at least 
one message sequence identifier con-espond- 30 
ing to a transmitted message that was not re- 
ceived; and 

reconciled message receiving means coupled 
to the message reconciliation requesting 
means and responsive thereto for receiving at 35 
least the message data of each of the at least 
one message con^esponding to each of the at 
least one message sequence identifier identi- 
fied in the message reconciliation request, the 
reconciled message receiving means receiving 40 
at least the message data of each of the at least 
one message over the second communication 
medium (152) for reliably delivering messages 
from the communication system to the portable 
selective call receiver, and wherein the portable ^5 
selective call receiver is further CHARACTER- 
IZED BY 

a controller (1 36) including 

received message sequence monitoring so 
means coupled to the receiving means and 
the decoding means for monitoring the 
transmission sequence of received mes- 
sages that include address information 
matching the predetennined address, ss 

missed message determining means coupled 
to the received message sequence monitoring 



means for detenmining that a transmitted mes- 
sage including address infonnnation matching 
the predetennined address was not received by 
the portable selective call receiver by detecting 
at least one received message having a mes- 
sage sequence identiflerthat Is out of sequence 
with the tmnsmission sequence of received 
messages including address information 
matching the predetermined address, and 
message error detecting means coupled to the 
receiving means (134) and the decoding 
means (136) for detecting errors in the mes- 
sage data of a received message having ad- 
dress information that matches the predeter- 
mined address, and wherein 

the message reconciliation requesting means 
is coupled to the missed message detemnining 
means and the message error detecting means for 
transmitting the message reconciliation request to 
the communication system over the second com- 
munication medium (152) for identifying the at least 
one transmitted message that the portable selective 
call receiver (130) failed to receive over the first 
communication medium (1 22), the message recon- 
ciliation request identifying the predetennined ad- 
dress and at least one message sequence identifi- 
er, each of the at least one message sequence iden- 
tifier corresponding to a transmitted message that 
was not received, as detemnined by the missed 
message determining means, or corresponding to 
a received message having error In the message 
data, as detected by the error detection means; and 

timing means (142) coupled to the received 
message sequence monitoring means and the 
missed message detennining means for providing 
timing information thereto for detennining that a 
transmitted message including address Information 
matching the predetennined address was not re- 
ceived by the portable selective call receiver (130) 
after a predetermined time interval subsequent to a 
last received message being monitored in the trans- 
mission sequence, the detenninatlon that the trans- 
mitted message including address Infomriation 
matching predetennined address was not received 
being delayed by the predetennined time interval 
for monitoring the transmission sequence up to the 
expiration of the predetennined time interval. 

8. The portable selective call receiver of claim 7, fur- 
ther comprising: 

display means coupled to the message recon- 
ciliation requesting means for visually indicat- 
ing to a user that the portable selective call re- 
ceiver failed to receive at least one transmitted 
message overthe first communication medium; 
and 
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user input control means coupled to the mes- 
sage reconciliation requesting means for re* 
ceiving user input including a user conf imnation 
of the visual indication that the portable selec- 
tive call receiver failed to receive at least one 
transmitted message, the received user confir- 
mation being coupled to the message reconcil- 
iation requesting means for transmitting the 
message reconciliation request to the commu- 
nication system in response to receiving the us- 
er confinmation. 

9. The portable selective call receiver of claim 7, 
wherein the first communication medium Is a radio 
frequency paging communication channel, and 
wherein the second communication medium is one 
of the set of communication media including a dial- 
up telephone line interface using modem commu- 
nication and a radio frequency communication 
channel. 

10. The portable selective call receiver of claim 7, 
wherein each of the messages transmitted over the 
first communication medium includes a cyclic re- 
dundancy code CRC for detecting at least one enror 
in the message data, and wherein the message er- 
ror detecting means utilizes the CRC of a received 
message having address infonnation that matches 
the predetermined address for detecting error in the 
message data of the received message. 



PatentansprUche 

1. Verfahren zur zuverlassigen Ubermittlung von 
Nachrlchten In einem Kommunikationssystem von 
einer Endeinrichtung (102) zu einem selelctiven 
Rufempfanger (130), wobei das Verfahren die fol- 
genden Schritte umfasst: 

a) die Endeinrichtung (1 02) speichert Nachrich- 
ten zur Obertragung an einen selektiven Ruf- 
empfanger, wobei Jede Nachricht Adressinfor- 
matlonen (206), eine Nachrichtensequenzken- 
nung (208) und Nachrichtendaten (204) um- 
fasst; 

b) die Endeinrichtung (102) ubertragt die Nach- 
rtchten sequentiell uberein erstes Kommunika- 
tionsmedium (122) zum Empfang durch den 
selektiven Rufempfanger (130), wobei die mit 
den Nachrlchten ubertragenen Nachrichtense- 
quenzkennungen die Sequenz von ubertrage- 
nen Nachrlchten kennzeichnen, die dieselben 
Adressin formation en enthatten; 

c) der selektive Rufempfanger empfangt we- 
nigstens einige der ubertragenen Nachrlchten 
einschlieBlich der zu den empfangenen Nach- 
richten gehorigen Nachrichtensequenzken- 



nungen; 

d) der selektive Rufempfanger erzeugt eine 
Aufforderung zum Nachrichtenabglefch Qber 
ein zweites Kommunlkatlonsmedium (152), 

5 wobei das zweite Kommunikationsmedium von 

dem ersten Kommunlkatlonsmedium (1 22) ver- 
schieden 1st, und wobei die Aufforderung zum 
Nachrlchtenabgleich eine vorbestimmte Adres- 
se fur den selektiven Rufempfanger und samt- 

10 liche In den empfangenen Nachrlchten enthal- 

tenen Nachrichtensequenzkennungen identlfi- 
ziert; wobei das Verfahren femer dadurch ge- 
kennzelchnet ist, dass 

e) eine zu einer zuletzt empfangenen Nachricht 
IS gehdrfge Zelt mrt Hitfe eines in dem selektiven 

Rufempfanger enthalten en Steuergerats (136) 
ubenvacht wird, urn festzustellen, wann eine 
vorbestimmte Zeitdauer abgetaufen ist; 

f) das Steuergerat (136) nach Ablauf der vor- 
20 bestimmten Zeitdauer weiterhin f eststellt, dass 

eine ubertragene Nachricht verpasst wurde, 
wenn die zuletzt empfangene Nachricht nicht 
in der Sequenz der anderen durch den selekti- 
ven Rufempfanger empfangenen Nachrlchten 
^5 liegt; 

g) der selektive Rufempfanger (130) in Reakti- 
on auf die Feststellung des Steuergerdts, dass 
eine ubertragene Nachricht verpasst wurde, 
die Aufforderung zum Nachrichtenabglefch 

30 uberdas zweite Kommunikationsmedium (152) 

erzeugt; 

h) die Endeinrichtung (102) feststeitt, ob Ir- 
gendwelche Nachrichten, die in Schrttt b) se- 
quentiell ubertragen wurden, nicht durch den 

35 selektiven Rufempfanger empfangen wurden, 

indem sle die Nachrichtensequenzkennungen 
der gespeicherten Nachrichten mIt den bei der 
Aufforderung zum Nachrlchtenabgleich als 
empfangen identifizierten Nachrichtense- 

40 quenzkennungen verglelcht, wobei eine ge- 

speicherte Nachricht als nicht empfangen gilt, 
wenn die Nachrichtensequenzkennung einer 
gespeicherten Nachricht bei der Aufforderung 
zum Nachrichtenabgleich nicht als empfangen 

45 identifiziert wird; 

i) jede gespeicherte Nachricht, die in Schritt h) 
als nk:ht durch den selektiven Rufempfanger 
empfangen ermittelt wurde, abgerufen wird; 
und 

50 j) uber das zweite Kommunikationsmedium 

(152) wenigstens die Nachrichtendaten jeder 
der in Schritt i) abgerufenen Nachrichten zum 
Empfang durch den selektiven Rufempfanger 
ubertragen werden, um Nachrichten zuverias- 

55 sig zu dem selektiven Rufempfanger zu uber- 

mitteln. 

2. Verfahren nach Anspruch 1, das femer im An- 
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schluss an Schritt i) die folgenden Schritte umfasst: 

j) von dem selektiven Rufempfanger wird uber 
den zweiten Ubeitragungskanal in Reaktion 
auf Schritt i) eine Bestatigung empfangen, wo- 5 
bel die BestStigung den Empfang wenlgstens 
der Nachrichtendaten jeder der in Schritt i) 
ubertragenen abgerufenen Nachrichten durch 
den selektiven Rufempfanger bejaht; und 
k) Jede der in Schritt a) gespelcherten Nachrich- io 
ten, die in Schritt j) als durch den selektiven 
Rufempfanger empfangen bestatigt wurde, 
wird geloscht. 

3. Verfahren nach Anspruch 1, das ferner im An- '5 
schluss an Schritt i) den folgenden Schritt umfasst: 

I) die Schritte a) bis i) werden wiederholt, wobei 
die in Schritt f) erfolgte Auffordemng zum Ab- 
gleich empfangener Nachrichten durch den se- 20 
lektiven Rufempfanger empfangene Nachrich- 
ten Identifiziert, die seit einer fruheren Auffor- 
derung zum Nachrichtenabgleich empfangen 
wurden, die die vorbestimmte Adresse fur den 
selektiven Rufempfanger identifiziert. 25 

4. Kommunikationssystem (100) zur zuveriassigen 
Ubeimittlung von Nachrichten von einer zentralen 
Endeinrichtung (102) zu mindestens einem Kom- 
munikationsempfanger (130), wobei die zentrale 30 
Endeinrichtung folgendes umfasst: 

eine Spelchereinrichtung (118) zum Speichern 
von Nachrichten, die zur Obertragung zu min- 
destens einem Kommunikationsempfanger be- 35 
stimmt sind; 

eine mit der Speichereinrichtung gekoppelte 
erste Nachrichtenubertragungseinrichtung 
(124, 126) zur sequentiellen Obertragung der 
Nachrichten und zu den Nachrichten gehorigen 40 
Nachrichtensequenzkennungen uber ein er- 
stes Kommunikationsmedium (122) zum Emp- 
fang durch den mindestens einen Kommunika- 
tionsempfanger; 

eine mit der Sperchereinrichtung gekoppelte ^5 
zweite Nachrlchtenubertragungseinrichtung 
zur Obertragung von Nachrichten, die durch 
den mindestens einen Kommunikationsemp- 
fanger verpasst wu rden , iiber ei n zweites Kom- 
munikationsmedium (152) zum Empfang durch so 
den mindestens einen Kommunikationsemp- 
fanger (1 30) in Reaktion auf den Empfang einer 
durch den mindestens einen Kommunikations- 
empfanger erzeugten und ubertragenen Auf- 
forderung zum Nachrichtenabgleich, wobei die 55 
Aufforderung zum Nachrichtenabgleich Nach- 
richtensequenzkennungen identifiziert, die zu 
den Nachrichten gehoren, die durch den min- 



destens einen Kommunikationsempfanger 
empfangen wurden, so daB verpasste Nach- 
richten durch die zentrale Endeinrichtung iden- 
tifiziert werden konnen; und 
wobei der mindestens eine Kommunlkations- 
empfSnger (130) folgendes umfasst: 

einen EmpfUnger (1 34) zum Empfang min- 
destens einiger der uber das erste Kom- 
munikationsmedium ubertragenen Nach- 
richten; und 

eine den Abgleich veriangende Einrich- 
tung zum Erzeugen einer Aufforderung 
zum Abgleich uber das zweite Kommuni- 
kationsmedium, wobei der mindestens ei- 
ne Kommunikationsempfanger ferner ge- 
kennzefchnet 1st durch: 

ein Steuergerat (136), das mit dem 
Empf anger (134) gekoppett ist und ei- 
ne Einrichtung umfasst, die die zu den 
empfangenen Nachrichten gehorigen 
Nachrichtensequenzkennungen uber- 
wachen kann, und eine Einrichtung, 
die feststetlen kann, dass eine iiber 
das erste Kommunikationsmedium 
(122) ubertragene Nachricht nicht 
empfangen wurde, indemsiefeststeitt, 
dass eine zu einer empfangenen 
Nachricht gehorige Nachrichtense- 
quenzkennung nicht in der Obertra- 
gungssequenz anderer empfangener 
Nachrichten liegt; und 
einen Zeitgeber (142), der mit dem 
Steuergerat (136) gekoppelt ist, urn 
diesem Zeitinformationen zu liefern, 
wobei das Steuergerat feststetlen 
kann, dass die ubertragene Nachricht 
nicht innerhaib eines vortDestimmten 
Zeitraums im Anschluss an eine in der 
Obertragungssequenz ubenwachte, 
zuletzt empfangene Nachricht emp- 
fangen wurde, und wobei die Feststel- 
lung, dass die ubertragene Nachricht 
nicht empfangen wurde, um den vor- 
bestimmten Zeitraum verzogert wird, 
damit das Steuergerat die Obertra- 
gungssequenz bis zum Ablaut der vor- 
bestimmten Zeit uberwachen kann; 
und 

wobei die den Abgleich veriangende Einrich- 
tung mit dem SteuergerSt gekoppelt ist und darauf 
anspricht, um die Aufforderung zum Abglerch uber 
das zweite Kommunikationsmedium (152) zu er- 
zeugen. wenn das Steuergerat feststetlt, dass die 
empfangene Nachricht nach Ablauf des vorbe- 
stimmten Zeitraums nicht in der Ubertragungsse- 



18 



35 



EP 0 749 657 B1 



36 



quenz der anderen empfangenen Nachrichten Itegt. 

5. Kommunikationssystem nach Anspruch 4, bei dem 
das zweite Konrtmunikationsmedium eine mit Mo- 
demkommunikation arbeitende Wahttelefonlei- 5 
tungsschnittstelle ist. 

6. Kommunikationssystem nach Anspruch 4, bei dem 
das zweite Kommunikationsmedium ein Hochfre- 
quenzubertragungskanai ist. io 

7. Tragbarer selektiver Rufempfanger (1 30), der in 2u- 
sammenarbeit mit einem Kommunikationssystem 
(100) betrieben werden kann, fur die zuverlasstge 
Ubemriittlung von Nachrichten von dem Kommuni- is 
kationssystem zu dem tragbaren selektiven Ruf- 
empfSnger, wobei der tragbare selektive Rufemp- 
fanger foigendes umfasst: 

eine Empfangseinrichtung (134) zum Empfang 20 
von Nachrichten, die uber ein erstes Kommu- 
nikationsmedium (122) ubertragen wurden, 
wobei jede ubertragene Nachricht Adressinfor- 
mationen (206), eine Nachrichtensequenzken- 
nung (208) und Nachrichtendaten (204) um- 25 
fasst, wobei die Nachrichtensequenzkennun- 
gen ubertragener Nachrichten eine Ubertra- 
gungssequenz der ubertragenen Nachrichten 
kennzeichnen, die dieseiben Adressinformatio- 
nen enthatten; 30 
eine mil der ersten Empfangseinrichtung ge- 
koppelte Speichereinrichtung (140) zum Spei- 
chern der empfangenen Nachrichten; 
eine Decodiereinrichtung (136), um die Adres- 
sinfomriationen einer empfangenen Nachricht 35 
mit eIner vorbestimmten Adresse in Uberein- 
stimmung zu bringen; 

eine den Nachrichtenabgleich verlangende 
Einrichtung zum Ubertragen einer Aufforde- 
rung zum Nachrichtenabgleich zu dem Kom- 40 
munikationssystem uber ein zweites Kommu- 
nikationsmedium (152) zur identifizierung we- 
nigstens einer ubertragenen Nachricht, die der 
tragbare selektive Rufempfanger nicht uber 
das erste Kommunikationsmedium (122) emp- 45 
fangen konnte, wobei die Aufforderung zum 
Nachrichtenabgleich die vorbestimmte Adres- 
se und wenigstens eine Nachrichtensequenz- 
kennung identifiziert und die wenigstens eine 
Nachrichtensequenzkennung jeweils einer so 
ubertragenen Nachricht entspricht, die nicht 
empfangen wurde; und 

eine Einrichtung zum Empfang abgeglichener 
Nachrichten, die mit der den Nachrtehtenab- 
gleich verlangenden Einrichtung gekoppelt ist 55 
und darauf anspricht, um jeweils wenigstens 
die Nachrichtendaten der wenigstens einen 
Nachricht zu empfangen, diejeweiis der wenig- 



stens einen, bei der Aufforderung zum Nach- 
richtenabgleich Identifizlerten Nachrichtense- 
quenzkennung entspricht, wobei die Einrich- 
tung zum Empfang abgegltehener Nachrichten 
jeweils wenigstens die Nachrichtendaten der 
wenigstens einen Nachricht uber das zweite 
Kommunikationsmedium (152) empfangt, um 
Nachrichten zuveriSssig von dem Kommunika- 
tionssystem zu dem tragbaren selektiven Ruf- 
empfanger zu Qbemnltteln, und wobei der trag- 
bare selektive Rufempfanger femer gekenn- 
zelchnet l8t durch: 

ein Steuergerat (1 36), das foigendes um- 
fasst: 

eine Einrichtung zur Uberwachung der 
Sequenz empfangener Nachrichten, 
die mit der Empfangseinrtehtung und 
der Decodiereinrichtung gekoppelt ist, 
um die Obertragungssequenz emp- 
fangener Nachrichten zu uberwachen, 
die Adressinformationen enthalten, 
die zu der vortDestimmten Adresse 
passen, 

eine Einrichtung zur Emnittlung verpasster 
Nachrichten, die mit der Einrichtung zur 
Ubenwachung der Sequenz empfangener 
Nachrichten gekoppelt ist, um festzustel- 
len, dass eine ubertragene Nachricht mit 
Adressinfonnationen, die zu der vorbe- 
stimmten Adresse passen, nrcht durch 
den tragbaren seletctiven Rufempfanger 
empfangen wurde, indem ste mindestens 
eine empfangene Nachricht mit einer 
Nachrichtensequenzkennung erfasst, die 
nicht In der Obertragungssequenz empfan- 
gener Nachrichten mit Adressinfonnatio- 
nen, die zu der vorbestimmten Adresse 
passen. liegt, und 

eine Einrichtung zur Eriassung von Nach- 
richtenfehlem, die mit der Empfangsein- 
richtung (134) und der Decodiereinrich- 
tung (136) gekoppelt ist, um Fehler in den 
Nachrichtendaten einer empfangenen 
Nachricht mit Adressinformationen, die zu 
der vortDestimmten Adresse passen, zu er- 
fassen, und wobei 

die den Nachrichtenabgleich veriangende 
Einrichtung mit der Einrichtung zur Emnitt- 
lung verpasster Nachrichten und der Ein- 
richtung zur Eriassung von Nachrichten- 
fehlem gekoppelt ist, um die Aufforderung 
zum Nachrichtenabgleich uber das zweite 
Kommunikationsmedium (152) zu dem 
Kommunikationssystem zu ubertragen, 
um die wenigstens eine ubertragene Nach- 
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rk:ht zu identrfizieren. die der tragbare se- 
lektive Rufempf anger (130) nicht uber das 
erste Kommunikationsmedium (122) emp- 
fangen konnte, wobei die Aufforderung 
zurri Nachrichtenabgleich die vorbestimm- s 
te Adresse und wenigstens eine Nachrich- 
tensequenzkennung identifiziert, und wo- 
bei die wenigstens eine Nachrichtense- 
quenzkennung jewells einer ubertragenen 
Nachricht entspiicht, die nicht empfangen io 
wurde, wie durch die Einrichtung zur Er- 
nnitllung verpasster Nachrichten festge- 
stellt wurde, oder einer empfangenen 
Nachricht mrt Fehlem in den Nachrichten- 
daten entspricht, wie durch die Fehlerer- '5 
fassungseinrichtung festgestellt wurde; 
und 

eine Zeitgebereinrichtung (142) die mit der 
Einrichtung zur Oberwachung der Se- 
quenz empfangener Nachrichten und der 20 
Einrichtung zur Emiittlung verpasster 
Nachrichten gekoppeft ist, um diesen Zeit- 
informationen zu liefern, um festzustelien, 
dass eine ubertragene Nachricht mit 
Adressinfomaationen, die zu der vorbe- 25 
stimmten Adresse passen, nach einem 
vorbestlmmten Zeitraum im Anschluss an 
eine zuletzt empfangene Nachricht, die in 
der Ubertragungssequenz iiberwacht wur- 
de, nicht durch den tragbaren selektiven 50 
Rufempfanger (130) empfangen wurde, 
wobei die Feststellung, dass die ubertrage- 
ne Nachricht mit Adressinfomiationen, die 
zu der vorbestlmmten Adresse passen. 
nicht empfangen wurde, um den vorbe- 55 
stimmten Zeitraum zur Oberwachung der 
Ubertragungssequenz bis zum Ablauf des 
vorbestlmmten Zeitraums verzogert wird. 

8. Tragbarerselektlver Rufempfanger nach Anspruch 40 
7, der femer folgendes umfasst: 

eine Anzeigeeinrichtung, die mit der den Nach- 
richtenabgleich verlangenden Einrichtung ge- 
koppelt ist, um eInem Benutzer optlsch anzu- 45 
zelgen, dass der tragbare selektive Rufemp- 
fanger wenigstens eine ubertragene Nachricht 
nicht uber das erste Kommunikationsmedium 
empfangen konnte; und 

eine Einrichtung fur Benutzer-Steuerelngaben, so 
die mit der den Nachrichtenabgleich verlangen- 
den Einrtehtung gekoppelt ist, um eine Benut- 
zereingabe einschlieBlich einer Benutzerbe- 
statigung der optischen Ahzeige, dass der trag- 
bare selektive Rufempfanger wenigstens eine 55 
ubertragene Nachricht nicht empfangen konn- 
te, zu empfangen, wobei die empfangene Be- 
nutzerbestatigung mit der den Nachrichtenab- 



gleich verlangenden Einrichtung gekoppelt ist, 
um die Aufforderung zum Nachrlchtenabgleteh 
In Reaktion auf den Empfang der Benutzerbe- 
st^tlgung zu dem Kommunikationssystem zu 
ubertragen. 

9. Tragbarer selektiver Rufempfanger nach Anspruch 
7, bei dem das erste Kommunikationsmedium ein 
Hochfrequenz-Rufiibertragungskanal ist, und bei 
dem das zwelte Kommunikationsmedium eines aus 
dem Satz von Kommunlkationsmedlen ist, der eine 
mit Modemkommunikation arbeitende Wahltelefon- 
leitungsschnlttstelle und einen Hochfrequenzuber- 
tragungskanal umfasst. 

10. Tragbarerselektlver Rufempfanger nach Anspruch 
7, bei dem jede der uber das erste Kommunikati- 
onsmedium ubertragenen Nachrichten einen zykli- 
schen Redundanzcode (CRC) zur Erfassung we- 
nigstens eines Fehlers in den Nachrichtendaten 
umfasst, und bei dem die Einrichtung zur Erfassung 
von Nachrichtenfehlern den CRC einer empfange- 
nen Nachricht mit Adresslnfomnationen, die zu der 
vorbestlmmten Adresse passen, benutzt, um Feh- 
ler In den Nachrichtendaten der empfangenen 
Nachricht zu erfassen. 



Revendlcations 

1. Proc6d6 pemaettant de d6livrer de manifere fiable 
des messages dans un systdme de transmission, 
d'un temninal (1 02) d un r^cepteur d'appels s6lectifs 
(130), le proc6d6 comprenant les operations con- 
sistant en ce que : 

a) le temninal (102) stocke des messages en 
vue de ieur transmission k un r6cepteur d'ap- 
pels s6Iectifs, chaque message comprenant 
des infomiatlons d'adresse (206), un identifica- 
teur de sequence de messages (208), et des 
donn^es de message (204) ; 

b) le terminal (102) 6met s6quentiellement les 
messages sur un premier support de transmis- 
sion (122) en vue de Ieur reception par le r6- 
cepteur d'appels s6lectifs (130), les identiflca- 
teurs de sequence de messages transmis avec 
les messages identlfiant la sequence de mes- 
sages transmis qui contiennent les informa- 
tions relatives 6 la mdme adresse ; 

c) le r^cepteur d'appels s^lectifs revolt au 
moins certains des messages 6mis, compor- 
tant les identiflcateurs de sequence de messa- 
ges associ^s avec les messages re^us ; et 

d) le r^cepteur d'appels s§lectlfs produit une 
demande de conciliation de messages sur un 
deuxifeme support de transmission (152), le 
deuxifeme support de transmission 6tant diff6- 
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rent du premier support de transmission (122), 
la demande de conciliation de messages Iden- 
tiflant une adresse pr6d§temiln6e relative au 
r^epteur d'appels sdlectifs et tous les Identifl- 
cateurs de sequence de messages Indus avec 5 
les messages regus ; 
le procSdS 6tant caracterlse en ce que : 

e) on contrdle le temps associ6 au dernier 
message regu, au moyen d*un dlspositif de io 
commando (136) Indus dans le r^cepteur 
d'appels s^lectifs, afin de determiner lors- 
qu'une dur^e pr6d6tennin§e a expiree ; 

f) le dispositif de commando (1 36) determi- 
ne en outre, apr^s expiration de la dur6e is 
pr6d§termin§e, qu*un message 6mis est 
manquant lorsque le dernier message regu 

est hors de la succession avec d'autres 
messages regus par le r^cepteur d'appels 
setectifs ; 20 

g) le r6cepteur d'appels s6lectifs (130) pro- 
duit, en r^ponse au fait que le dispositif de 
commande a determine qu'un message 
emis etalt manquant, la demande de con- 
ciliation de messages via le deuxieme sup- 25 
port de transmission (152); 

h) le terminal (102) determine si des mes- 
sages, qui ont ete sequentiellement emis 
lors de Toperation b) n'ont pas ete regus 
par le recepteur d'appels s6lectifs en com- 50 
parant les identificateurs de sequence de 
messages des messages stockes aux 
identificateurs de sequence de messages 
identifies dans la demande de conciliation 

de messages telle qu'elle a ete regue, ou 35 
un message stocke est detemnine comme 
n*ayant pas ete regu lorsque t'identificateur 
de sequence de messages d'un message 
stocke n'est pas identif le comme regu dans 
la demande de conciliation de messages ; 40 

i) on r6cupere chaque message stocke qui 
a ete detemnine comme n'ayant pas ete re- 
gu par le recepteur d'appels seiectifs lors 
de I'operation h) ; et 

j) on emet sur le deuxieme support de 45 
transmission (152) au moins les donn6es 
de message de chacun des messages t6- 
cuperes lors de I'operation i) en vue de leur 
reception par le recepteur d'appels seiec- 
tifs afin de deilvrer de manifere fiable des so 
messages au recepteur d'appels seiectifs. 

2. Precede seion la revendication 1 , comportant en 
outre, ^ la suite de I'operation I), une operation 
suivante ; ss 

J) recevoir un accuse de reception de la part du 
recepteur d'appels seiectifs via le deuxidme ca- 



nal de transmission en r6ponse & {'operation I), 
['accuse de reception accusant affimnatrvement 
reception par le recepteur d'appels seiectifs, 
d'au moins les donnees de message de chacun 
des messages recuperes emis lors de I'opera- 
tion i); et 

k) supprtmer chacun des messages stockes 
lors de I'operation a), dont on avait accus6 re- 
ception comme etant regu par le recepteur 
d'appels seiectifs lors de {'operation j). 

3. Precede seion la revendication 1 , comportant en 
outre, k la suite de Toperatlon i) I'operation 
suivante : 

I) repeter les operations a) d i), ou la demande 
de conciliation de messages regus de {'opera- 
tion f) identifte les messages regus par le re- 
cepteur d'appels seiectifs depuis qu'une de- 
mande de conciliation de messages preceden- 
te a ete regue identif iant I'adresse predetemrii- 
nee pour le recepteur d'appels seiectifs. 

4. Systeme de transmission (1 00) pemriettant de deil- 
vrer de manidre fiable des messages d'un terminal 
central (102) k au moins un recepteur de transmis- 
sion (130), oCi le temninal central comprend : 

un moyen de memorisation (118) servant k 
stocker des messages destines k etre transmis 
k au moins un recepteur de transmission ; 
un premier moyen d'6mission de messages 
(124, 126) couple au moyen de memorisation 
afin d'emettre sequentiellement les messages 
et des identificateurs de sequence de messa- 
ges associes avec les messages via un premier 
support de transmission (122) en vue de leur 
reception par le ou les recepteurs de 
transmission ; 

un deuxieme moyen d'emission de messages 
couple au moyen de memorisation afin d'emet- 
tre des messages perdus par le ou les recep- 
teurs de transmission via un deuxieme support 
de transmission (152) en vue de leur reception 
par le ou les recepteurs de transmission (130) 
en reponse k la reception d'une demande de 
conciliation de messages produite et emise par 
le ou les recepteurs de transmission, ou la de- 
mande de conciliation de messages Identifie 
des identificateurs de sequence de messages 
associes avec des messages qui ont ete regus 
par le ou les recepteurs de transmission de fa- 
gon que des messages perdus puissent etre 
identifies par le terminal central ; et 
oCi le ou les recepteurs de transmission (130) 
comprennent : 

un recepteur (134) destine k recevoir au 
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moins certains des messages 6mis via te 
premier support de transmission ; et 
un moyen de demande de conciiiation ser- 
vant k produire una demande de conciiia- 
tion sur le deuxi^me support de transmis- 5 
sion, oLi le ou les r6cepteurs de transmis- 
sion sont en outre caracterlses par : 

un dispos'rtif de commando (136) cou- 
ple au r6cepteur (134) et comportant io 
un moyen destin§ k contrdler tes iden- 
tificateurs de sequence de messages 
assoct§s aux messages regus, et un 
moyen con^u pour d6temniner qu'un 
message 6mis via le premier support '5 
de transmission (1 22) n'a pas 6t6 regu 
par detection du fait qu'un Identifica- 
teur de sequence de messages asso- 
ci§ k un messages regu est hors de se- 
quence par rapport k ia sequence 20 
d'6missions d'autres messages 
regus ; et 

une minuterie (142) coupl6e au dispo- 
sitif de commande (136) et servant k 
fournir des infomnations temporeiles k 25 
ce dernier, ou le dispositif de comman- 
de est congu pour ddtemniner que le 
message §mis n'a pas 6t6 regu dans 
la Itmite d'un intervalle de temps pr6- 
d§temnln6 faisant suite au demier 50 
message regu qui est contr6l6 dans la 
sequence d' Emission, et ou la determi- 
nation du fait que le message ^mis n'a 
pas et6 regu est retard^e de 1' intervalle 
de temps pr6d6termin6 afin de per- 35 
mettre au dispositif de commande de 
contr6ler la sequence d'6missions jus- 
qu'^ I'expiration du temps 
predetermine ; et 

oD le moyen de demande de concilia- 40 
tton est couple au dispositif de com- 
mande et repond k celui-ci en produi- 
sant la demande de conciliation via le 
deuxieme support de transmission 
(1 52) en reponse au fait que le dispo- 
sitif de commande detemiine que le 
message regu est hors de sequence 
par rapport k la sequence d'emissions 
des autres messages regus, apr^s ex- 
piration de i'intervalle de temps prede- so 
termlne. 

5. Systeme de transmission selon la revendicatlon 4, 
oil le deuxieme support de transmission est une in- 
terface deligneteiephonique^etablir qui utilise une 55 
transmission par modem. 

6. Systeme de transmission selon la revendicatlon 4, 



oil le deuxieme support de transmission est un ca- 
nal de transmission de frequence radio. 

7. Recepteur portatif d'appets seiectifs (130) ayant 
pour fo notion, en cooperation avec un system e de 
transmission (100). de deiivrer de maniere fiable 
des messages, du systeme de transmission au re- 
cepteur portatif d'appels seiectifs, le recepteur por- 
tatif d'appels seiectifs comprenant : 

un moyen de reception (1 34) servant k recevoir 
des messages emis sur un premier support de 
transmission (122), chaque message emis 
comprenant des Infomnations tfadresse (206), 
un identiflcateur de sequence de messages 
(208), et des donnees de message (204), les 
Identificateurs de sequence de messages des 
messages . emis identifiant une sequence 
d'emissions de messages emis qui compren- 
nent les memes informations d'adresse ; 
un moyen de memorisation (140) couple audit 
premier moyen de reception afin de stocker les 
messages regus ; 

un moyen de decodage (136) servant k mettre 
en correspondance les infomnations d'adresse 
d'un message regu avec une adresse 
predeterminee ; 

un moyen de demande de conciliation de mes- 
sages servant k transmettre une demande de 
conciliation de messages au systeme de trans- 
mission via un deuxieme support de transmis- 
sion (152) afin d'identifler au moins un messa- 
ge emis que le recepteur portatif d'appels se- 
iectifs n'a pas reussi k recevoir via le deuxieme 
moyen de transmission (122), la demande de 
conciliation de messages identifiant I'adresse 
pr6d6tenninee et au moins un identificateur de 
sequence de messages, I'identificateur ou cha- 
que identificateur de sequence de messages 
correspondant k un message emis qui n'a pas 
ete regu ; et 

un moyen de reception de message conciiie 
couple au moyen de demande de conciliation 
de messages et repondant k celui-ci de fagon 
k recevoir au moins les donnees de message 
du message ou de chaque message corres- 
pondant k I'identificateur ou k chaque identifi- 
cateur de sequence de messages identifie 
dans la demande de conciliation de messages, 
le moyen de reception de message conciiie re- 
cevant au moins les donnees de message du 
message ou de chaque message via le deuxie- 
me support de transmission (52) afin de deiivrer 
de maniere fiable des messages, du systeme 
de transmission au recepteur portatif d'appels 
seiectifs, et ou le recepteur portatif d'appels se- 
iectifs est en outre caracterlse par : 
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44 



un disposilif de commande (136) 
comportant : 

un moyen de contr61e de sequence de 
messages re9us coupl6 au moyen de s 
reception et au moyen de ddcodage 
afin de contrdler la sequence d'^mis- 
sions de messages re^us qui contien- 
nent des infomnations d*adresse cor- 
respondant k I'adresse pr6d6temii- io 
n6e, 

un moyen de d6temnination de messa- 
ge manquant coupl6 au moyen de con- 
trdte de sequence de messages re^us 
servant k d§temriiner qu'un message '5 
^is comportant des infonnations 
d'adresse qui correspondent k i'adres- 
se pr§d§tennin6e n'a pas 616 regue 
par !e rdcepteur portatif d'appels s6- 
lectifs par detection d'au moins un 20 
message re^u ayant un identificateur 
de sequence de messages qui est 
hors de sequence par rapport k la se- 
quence d'6misslons de messages re- 
9us comportant les informations 25 
d'adresse qui correspondent ^ I'adres- 
se pr6d6tennin6e ; et 
un moyen de detection d'erreur de 
message coupl6 au moyen de recep- 
tion (134) et au moyen de d^codage 30 
(1 36) afin de d^tecter des erreurs dans 
ies donn^es de message d'un messa- 
ge re9u ayant des informations 
d'adresse qui correspondent k i'adres- 8. 
se pr6d6temnin6e, et ou : 35 



dStemnine par le moyen de deter- 
mination de message manquant. 
ou correspondant k un message 
regu comportant une enreur dans 
les donnees de message, comme 
detecte par le moyen de detection 
d'enreur ; et 

un moyen de minuterie (142) cou- 
ple au moyen de contr6le de se- 
quence de messages regus et au 
moyen de detemriination de mes- 
sage manquant afin de fournir des 
informations temporelles k celui-ci 
pour determiner qu'un message 
emis comportant des informations 
d'adresse qui correspondent k 
I'adresse predeterminee n'a pas 
ete regu par le r6cepteur portatif 
d'appels seiectifs (130) apres un 
intervalle de temps pr6d6tennine 
faisant suite au dernier message 
regu contr6ie dans la sequence 
d'emissions, la determination du 
fait que le message emis compor- 
tant les infonnations d'adresse qui 
correspondent k I'adresse prede- 
terminee n'a pas ete regu etant re- 
tardee de I'intervalle de temps 
predetennine pendant le contrdle 
de la sequence d'emisslons, Jus- 
qu'^ expiration de I'intervalle de 
temps predetennine. 

Recepteur portatif d'appels seiecttfs selon la reven- 
dlcation 7, comprenant en outre : 



le moyen de demande de concilia- 
tion de messages est couple au 
moyen de determination de mes- 
sage manquant et au moyen de 40 
detection d'erreur de message 
afin de transmettre la demande de 
conciliation de messages au sys- 
teme de transmission via le 
deuxieme moyen de transmission 45 
(152) afin d'identtfier le ou les 
messages que le recepteur porta- 
tif d'appels seiectifs (130) n'a pas 
reussi k recevoir via le premier 
support de transmission (122), la so 
demande de conciliation de mes- 
sages identifiant I'adresse prede- 
terminee et au moins un identifica- 
teur de sequence de messages, 
I'identificateur ou chaque identifi- 55 
cateur de sequence de messages 
correspondant k un message 9. 
emis qui n'a pas ete regu, comme 



un moyen d'affichage couple au moyen de de- 
mande de conciliation de messages de fagon 
k indiquer visueliement k un utilisateur que le 
recepteur portatif d'appels seiectifs n'a pas 
reussi k recevoir au moins un message 6mis 
via le premier support de transmission ; et 
un moyen de commande d'entr6e d'utilisateur 
couple au moyen de demande de conciliation 
de messages afin de recevoir une entree de la 
part de I'utilisateur, qui comporte une confirma- 
tion, par I'utilisateur, de i'lndtcation visuelle du 
fait que le recepteur portatif d'appels seiectifs 
n'a pas reussi k recevoir au moins un message 
emis, la confirmation de Tutiiisateur, unefoisre- 
gue, etant coupiee au moyen de demande de 
conciliation de messages afin de transmettre la 
demande de conciliation de messages au sys- 
teme de transmission en reponse k la reception 
de la confirmation de I'utilisateur. 

Recepteur portatif d'appels seiectifs selon la reven- 
dication 7, ou le premier support de transmission 
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est un canal de transmission d'appels de personnes 
de frequence radio, et o£i le deuxi^me support de 
transmission est un ^t^ment du groupe de supports 
de transmission qui comprend une interface de 11- 
gne t6t6phonique k composer qui utilise une trans- s 
mission par modem et un canal de transmission de 
frequence radio. 

10. R6cepteur portatif d'appels s§lectifs selon la reven- 
dication 7, oCi chacun des messages 6mis sur le 
premier support de transmission comporte un code 
de redondance cyclique not6 CRC pemnettant de 
d§tecter au moins une en^eur dans les donn^es de 
message, et oii le moyen de detection d'erreur de 
message utilise le CRC d'un message regu poss6- 
dant des infomnations d'adresse qui con'espondent 
d I'adresse pr6d6tennin§e pour d6tecter I'erreur 
pr^sente dans les donn^es de message du messa- 
ge regu. 
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